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cademiam Scientiarum Petro- 

politanam triennio abhinc 

omnes, qui ingenii viribus 

confifi , ad examinandaih 

Neutonianam de motu Lunae Thcoriam, 

animum applicare vellent, inuitafle, atque 

ei, qui in hac parte tenuiflet primas, prae- 

mii loco propofuifle nummbs aureos cen- 

tum; poftmodum Celeberrimum Clairau- 

tum huius certaminis exftitifle vidorem, 

publico Academicorum , qui Petropoli 

agunt, iudicio diuulgatum. 
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Celeberrimus Eulerus, Academiae Pe- 
tropolitanae membrum honorarium , offi- 
cii fui efle exiftimauit, ferre vna cum ce-, 
terisde illaClairauti diflertatione iudicium. . 
Transmifit ergo huc ad nos una cum 
fua fententia ampliffimam de eodem ar- 
gumento diflertationem ; quae-quo ce- 
lerius innotefceret , vifum eft Acade:- 
Hiiae Praefidi, minoris Ruffiae Hetmano 
llluftriffimo Cyrillo Gregoridae, Comiti 
Rafumouio, eam tradere Academicis in fo- 
lenni conuentu examinandam,ea fini, vt 
fi fuIFragio Academicorum comprobata, 
dignaque iudicata foret , quae orbis eru- 
•diti proponeretur theatro, ea praelo quam 
maturrime fubiiceretur ; quandoquidem 
ille mos iam inde a principio obtinuit, vt, 
quae in publico coetu praeleguntur difler- 
tationes, eae vel.ante folennem a(5lum,vel 
paruulo intermiflb Ipatio typis diuulgentur 
poftca. Cete- 
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Ceterum diflertatio illa conftat ffla- 
gnam partem calculis, veris quidem illis et 
omnibus numerLs abfolutis , fed proptei 
himiam fui motem atque difHcultatem au- 
ditu moleftiffimis: quae fi recitarentur pu- 
blicc, periculum erat, ne auditorum ani- 
mi aufcultandis iis deficerent, nene Aca- 
demia Summorum patientia Virorum at 
vti, caeterosque enicare odio videretur. 
Praeuidit hoc incommodum, prouiditque 
IUuftriflimi Praefidis fapientia. Manda- 
vit Aftronomiae Profeffori V. C. Nicetae 
Popouio, cuius id temporis dicendi erat 
prouincia, vt prolixam illam Euleri dis- 
fertationem, omiffis calculis, redigeret in 
compendium, et quae indeexcepiffet, au- 
ditorum caufa recitaret publicc. Quo qui- 
dem fado et auribus hpminum confuiuit, 
et tamen rerum capitum participes eos fa- 
cere aequabili temperamento inftltuit: at- 
* 3 que 
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que differtationem, ne quid forte naeuo- 
rum obrcperet, ipfo audore coram typis 
excudi aequum cenfuit 

lam qui illo tempore interfuerant 
conuentui Academicorum folenni audi- 
tores, aequis nimis auribusque aulculta- 
runt excerpta recitantem Euleriana Po- 
pouium: eft ergo quod fpe^are liceat, et 
ils, quorum intereft, vt qui hoc genere 
ftudiorum maxime deledtantur, &(Stum iri 
fatis ipfa differtatione. Datum Petropoli 
Nov. 1752. 
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INTRODUCTIO. 



Dm nuUtnn (ic dubium, quin fummi Kewtonil^hee- 
m, qua monim Planetarum fclicifiimo cum fuc-' 
~ celfu cerds teglbus ad(li;inxit , plurimum ad' mo- 
tum Lunae accuratios determlnandijmcontulerit, maximi 
fine in Aitronomia momepci ell quaeltio: vtrum haec 
Nenrtoni Theoria omnliio (it fufficlens omnibus motus in- 
aequalltatlbus, quae in Liuna obferuanur, exaQillime ex-! 
pllcafidSs nec ne ? Quanquam autem a Newtonl an^ecjis 
J>lerumqtie affirmarl folet, nullam In motuLunaeobferuari 
inaegualitatem , cuius ratio in liia Theorla non contineatur ;' 
tamen tantum abed, vt hic confeniiis a quoquam peripl- 
cue lit moiiftratns, vt pocius appllcatlo huius Theorlae ad 
Ilunam itantis Implicetur calculi dlfficultatibus, qulbus pe- 
nitus eiioluendis vires ingenli humani vix fufficere vldcn- 
tur. Fluirlmae quldem adhuc prodleruntTabulae Lunares, 
quae ex Theoria Newtonlana deduQae perhibeotur, fed 
firaeterqiiam quod faepius ultra 5' ab obferuationibus di- 
i^repenc, earum conuenlentia cumTheorla Ipla neutlquam 
ed euifla';. quln pocius pleraeque Tabulae Inaequalicatum 
nontamTheoriae quamobferuationibus funtfuper(fa;u£tae. 
Huiusmodi <rgo t;ibularum (iue coafenfus (iue dilTenfus 
«Qm obferaationibus neque >d Theoriam Newtoniaium 
plealffime confitmandam, neque ad eam in&ingendam alle- 
A gari 
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gari poteft : nam quatenus iftae tabulae obleraationibus 
fatis&ciunf; hoc aon fbU Tbectiae eft-tiibneQdum; qua- 
tenus autem cum obferuatiombus minus conneniilnt, hoc 
ne Tbeoriae quidem imputari poterit, propterea quod 
iilae Tabulae non foli Theoriae innimntur, 

^ Quaeftia itaque, cu}usmenB0iiemfeci,reQ£ellS3lri 
nequit, niii ante eiusmodi Tabulae eidiibeanmr, quae eX 
fola Tliiebria, nuUis obferuationibus in rublidiqm vogmIs, 
Cnt formatae; mm enim demum ex huiusmodiTabuIarum 
GoUadone cum ingenti obferaadonum fummo ftudio infti- 
cutarum copia diiudicare licebit, vtram Theoria omnjbus 
obleraationibus refpondeat, an vero corre6tione quapian^ 
indigeat. Non diificile quidem eft ex principiis mechar 
nicis momm Lunae aequationibus anaiydds comple£ii; 
quoniam autem hae aequadones plures variabUes inter fe 
permixtas condnenc, atque adeo differentialibus fecundi 
ordinis implicanmr , earam refolutio maximis difficultati- 
bus eft obnoxia ; et quoniam alio modo nili per approxii 
madonem fufcipi non poteft, vtcunque inftituamr, fempec 
non leue dubium remanet, vtrum partes, quae in calculo 
funt negleQae et praetermillae, nihU, quodin motuLuna^ 
edet notabUe, efficere pomerinc. Hoc modo explicaao 
mocuum Lunae cota ad folam Analylin cransfertur, ac dif- 
ficultaces, quibus premitur, inde oriuncur, quodAnalylis 
nondum fads eft exculca. 

Cum Igicur Theoria Mewtoniana hoc principio lads-' 
lime patente innitacur , quod omnia corpora coeleftia 1% 
muwo attrahant in ratione reciproca dupUcata diftanda- 

ram, 
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inm, fi monim Lnnae recundum hanc Theoriam dcfinite 
velimns, vires erunc IpeSandac omncs, quibus Luna fol- 
iicitacur. Atque inter has rires primaria ell ea , qua ad 
terram vrgetur , quac fi fola adell^t, terraque quiefceret, 
Luna in ellipfi per&Qa iecundum regulas Keplerianas 
(notum fiium circa terram abfoluereti At cnm Luna 
praeterea aeque ac terra iplii edam ad Iblem trahatur, hac 
vi motns ille regularis non mediocricer perturbabitur: 
Mque haec vis a fole profeOa omnium difficultatum, quae 
in determinatioae mocus Lunae oilenduncur , cauia eft 
exifUmanda. Reliquae enim vires, quibus force Luna fe- 
cundum Theoriam Newtoni ad rcliquos planetas vrgeri 
deberet, tam funt cxiguae, vt ef&£his inde oriundus mc- 
rito pro nihilo habcri queat 

Solas ergo vircs folis ac terrae in compuwm dud 
oportct , (i mocum Lunae fecundum Theoriam deiinire 
vclimus , atque cum ex his riribus formulae analyticae 
luerint erutae, quae motum Lunae compleS:antur, omne 
ftudium in his fprmulis ita euoluendis erit impendendum, 
vt indc ad quoduis tempus propolitum locus Lunae aflip 
gnari, ac more apud Aflronomos folito fecundum longitu- 
dinem et latitudinem definiri qoeat. Hinc porro Tabuhe 
Aftronomicae pro mocu Lunae crunc condendae, quibus 
omncs inaequalitacescam in lorigicudine quam in laticudine 
exhiiieancur , ex quibus ii pro cujusuis obieruationis mo- 
mcnco locus Lunae compucecur , confcnfus vel dilfenfus 
calculi ab obferuacionibus Theoriam vel confirmabit, vel 
eius defeOum declarabit Ncquc tamen Tbeoria fola 
hujusmodiTabulis conftruendis faffidc, fed qoaedam ele- 
A j menta 
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nienca atrinlecus ab obreruationibns alTumi oponec, quac 
func 1°. Excentricitas orbitae Lunaris, qoae fiilaa tlieorii 
vel major ve) minoreife poniinet; pendet enim a moca 
Lunae primicus impre^, quem Theoria non determinet, 
6d tanquam cognitum aiTamit. i°. Locas Lunas roedius 
pro quapiam Epocha ptopoflta, qui pariter exobfeniatio* 
nibus e(i concludendus. 5°. Locus ApogeiorbitaeLuna- 
Tis pro Epocha quadam data. 4°. Tempus periodicum 
Lunae fecundum motum medium , quod pendet a diftan- 
tia Lunae media a Terra, ideoque ex ibla Theoria definiri 
nequir 5°. Locus nodorumLunae pro Epocha quadam 
data : et 6"> denique inclinado media otbitae Lunaris ad 
planum Eclipcicae. 

His aucem fex elemends :per obferuationes defini- 
tis reliqua amnia,quibus ad locum Lunae pro quouis tem- 
pore allignandum opus eft , ex Ibla Theoria liint pecen- 
da; quae primo ad quoduis tempuslocum Apogei eiusque 
ideo mocum vernm ptaebere debet , vt inde ex loco Lunac 
medio eius anomalia media colligi queat. Deinde Theo- 
ria quoque omnes correSiones fea Proflaphaerefes, quae 
loco Lunae medio vel addicae vel fublatae eius locum ve- 
rum exhibeanc, luppeditare debet; atque iilae correOio- 
nes, quae motus inaequalitates appellari folent, partim ab 
AnomaliamediaLunae, partim abeius Phafi feuelonga- 
doneafole, partimqae ab Anomalia folis media pendent,ex 
quo triplici fbnte numerus inaequalicacum in immeniiim 
augemr. Porro eriam Theoria motum nodi eiusque 
omnes inaequalitates indicare tenetur, ac denique etiam 
pro quouis tempore otbitae Lunaris veram inclinationem 

da 
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Cnm ratem, tc iam iiinui , neiin' adtmc omnes i» 
aequalitates, quie in motu Lunae reperiontur, exTlieom 
elicuerit, vt ex iis iudicium &iTi poffit) qoantum haet 
Theorla cum obftnutiombus coiraeniat ; afiiimlluqi: eft 
'dubiam quindircrimen, <i quod deprtbendBretor, admor 
dum pMruum lu futuruni : lam pridem haec quaeftio exfi>b 
motu Apogei diriml eft coepta, dum aliis motus ApogeieK 
«bieruationlbus cogiBtiis nMgnopere ■ TUeoiia dilcraiMKt 
^fl vifui, alil autem etiam hoc bco pttlceirimumiCQnfen- 
fum Tbedtide et verltatlK iaaaueronb Itli^um: antem efti 
ipfum Nemonum nihil circa motum Apogei ex Theoria 
ftatuifle, (ed eum ex fplis obferuationibus in calculum tnn; 
'ftuUne, cum tamen motum nodoiiim itminia &gacitate ex 
Theoria ellcuiflet, atque veritati confentanenin oftendifleb 
CnrigiturmotumApogeiplanefllentio praeterierit, nulla 
«lia rado fubefle videwr , nifi quod animaduerterit hunc 
motum, prouti exTfaeoria prodiret, obieruationibus. pa- 
rum fore conformem. Ex iis enim, quaeNewtonus. in fiiQ 
unmortali opere de mom ablidum in genere tradidit, non 
admodum difficile videtur mommapogeiLunaedefinire: 
verum hic pneter expcQadonem euenit,vtmotus apogei 
annuusvix 20° fuperans reperiatur, cuni tamen ex obfcr' 
uetionibus conftet, Apogeum Lunae interuallo unius aiutt 
vltra 40° promoueri. 

Siue autem ifta motus Apogei quantitas 10° legitinn 

iit ex Theoria deriuata , fme minus ; confideraiio Apc^gei 

tudflimum ptaebet temedium quaeftionem de fufiicientit 

A 3 Theo- 



lyGoogle 



< • (o) S 

^heoriie Nenrtonianae decidendL Qoiimais enim ax 
Tlicoria inaequilitas qaaepiam in ipfb motuLunae oUqook 
fliinucis fecundis Ycl etiam priiiiis maior minorue prodiret; 
quam experieniia monftraret, tamen tancilla difterendt 
nerico vel leui cuipiam errori in obrcruationibus , vel vitio 
in approximtuone commiiTo tribueretur ; quandoquidem 
«Itamde oertum eftTheorlam Newtonianam non admodum 
• veritace recedere. Ac longe alicer eft comparata ratio 
ttiotus Apogei: quodfi enim vires Lunam foUicitances taa- 
tiUum a Tlieoria Newcontana difcrepent, vc ex iis i|i ipfp 
mocu Lunae vix perceptibile difcrimen nafcerecur, tamea 
inde' in mom Apogei annuo diiTerentia plurium grtduum 
oriri poteric Quae 'tanta difierentia cum nuUi errori vd 
obleruationum vel ipfius calcuU, llquidem omni curt in- 
ftituatur, cribui queat, inueftigado mocus apogei certifli- 
mum fuppeditat criterium iudictndi, vcrom quaepiam 
Theoria veritati lit confentanea nec ne? 

Quodfi ergo calculo rite tdminiftraco Theorit New- 
toni reperiatur ttncum Apogei Lunaris mocum exhibere, 
quancus per obleruaciones deprehendirar , fcilicec ultn 
40^ quotannis ; fordus certe argumentum , quo vericas 
hujus Theoriae indubie demonftretur, defiderari nequic. 
Sin autem contra euenitt, vt progreSio Apogei annua ex 
Theoria rite deriutta nottbiUcer 1 40° deficitt, hine 
certo eric concludendum Theoriam Newtonianam co> 
reflione quapitm indigere, neque vires, qmbus Luni r» 
oert foUicicatur, exa^fiime huic Theoriae elle confbrmes. 

Verum haec ipfa quaeftio, vtrum Theoria Newtoniaiia 
id verum apogei Lunae motum perductt nec ne? eft pro- 

fiuH 
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iiiBdffimieinihginis, itqde fuiDm>)tt<iB lialink) tsntnnif 
%(£tiaiicm 'ac ibliettiam^requint. > QaanqQunemm «» 
principiis generalibus, vnde ruigo motus >bfidam de6Bin 
fi>iet,^£iaainciiiiiKer,femiffiji nntum pro iqotuApogei JiU* 
HM eliBlBiiii tai^ qnainariaiaaloaltt plansjKfOMMiilM 
ih'd8teniiinatidiieiiTj'ii)diaadLnnaB^ig>ediutiiutt, ciii penii') 
nteih IbhtreieSj, meiio dubitado, &borimr,nam titjpft 
tetminiijii-eoruniratia eflec iiab)ta, non ifhim; defeSsmk 
canpoifare ttaluaJDt?! Qnin etiam jMnr-defaeilfi.CiMitieft 
tittb, qui cobfeBfimi.huiuETheoTiaeaiinVerD!Apog^IBIKnr 
deRioiiffawe:fain colMii:.-v«rum plemmque.iieit diiScilc. 
eru paratogifmam imipftrum ratiociniis deprdkendere. 
Maxinnm atitem itio& Jotjii lattiwianein .mecetur, b))H»ipi)k 
ptafindiffimi Qpsnedrae (2laita6ti qdt:mim nF^^J^^f^i 
dUflmib ngaaMrais {lati;[ilKt, Memotii SlMbomn /npn yi) 
hri dimidinn v^ti apbgeliLotauwmotas fdpiieditarevirHMl 
tb'in, coQtnwiami^Uii fegte!itiu»ilatuau'.liBnc.Theorianv 
d l^il B ffifai i .' «lMlil»ei<l»»:<iehI|lli(ani;. neqai aansitaiMtft 
peri^lRMhiitVlFsprHihitiaMBmlay-tjnaaiiinanlfta^acliras 
pflgAaa«l«$jne();daidBi«A piiltOBddiv^Vifi^lfinidiHmis^lirga- 
sStHtiS-ieiiifellftianfc^t;'-.) ■:■■ ■:■:■' ;■■ i;;^..;i, j ; ■ ..... ■ , 

lAiSii!)»i^ i«prtint9'MH«M]iigbli<lii^afi«id,ii^ 
A'eiiBi'qoideifiV^ia^Mi>'a)HaW& (tait«ffliae>6iUdilh 
aai,tAiHi;>^'<tW«i<lJMc^^<lb&n«iM:tiMqi^'lia 
d^ifnirip^re.^danei: {i(T lft'<^i«&'M«ffl^deima iai 
dehetoj i^-^tfiiire^^llatiienaHW '^^0(t4a>m'>«ilMi(ian» 
i\img6 tlehi^bdSWttello',phiiflhit»n ifitiJHik illdlgltiCM 
motiu, Lunae GonfiimfiBSffli 'ac ytitSi 'mfedxiiSs. itafHtewi 
'i^ u.) lemper 
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ionper condafloBemTfaeoriaeNeiir^aniuMeniimis&aai'. 
cemie&ai adepcus; qaam camen. pro rite demooftratti 
▼enditare non eram juGis , .prbpcerea quod approximt- 
rione eflem vfiit i ac remper furpicio quacdam ratione tarj 
^iHohun pDaecetniiflikruiB neiiiaoienc^ Bnper inaliste in?'. 
cidivlaib ihanc iiiue^jginonelix^jfafijpiendiii qaiB miliii 
«nalto cectior videcur ,' ita Vc pericam liulla dutBCaciaflei 
KcerieSa ad veritaiem penetrare oonfidam. . Me autem 
fi'-fbrte Tlieoiiami:Neinomaniun.:miDiis fufficiencemrins 
4«ner6„calpuluin'.iecundum aliiun TtjeoEiam' dernbuo in^ 
ft)taer« cDgar^ flacim nieam inuefligationeiBin latiortren^ 
iti eKordiar, viresque qaibin LOaa ad terram foUicitacury 
liDn exa^e Isd proxiniBjtiaiinn iqiiiidntis diiiantiarumTe-: 
cipfose prbppntional^ ^umml i dBini:e[Ssi fdficet; idno>j 
t^itet^i^trainJiiiicifaBtntMaregula NenFiDniana l(>oum> 
teibeacQMC' hc? ; (Dahuhnti-auceffllitaadocriabQ ( yc <)u'iequii}j 
«ueheritrnon iblum.verumlapagel m<num ^equar,. fedj 
MMHoanist Lipuic instiq«4lita(e»iBlteeli««» Miifitn,^^ 
dilhlioe^jAfl>anDiiMin|ni.'.imami)blilffii(^mp)<!%ili!»^..1 
■.'v;'P«imato.:eijgoiiprpiiteB«iil) JMiafiWkii«njggKH;«3»n 
cipiam, vc corporis a viribus quibufgWt^e.roUi^liiam: 
tnmrifimiiKicAi^tanii^ ,4sindfeii)!Miiia<iH8M.^0giaau 

raiiUmaB.imDWft d(i»rmi»iM«rB?M?*!Dft.3fHMi8PPj^ 
KquatiQn<».vmA«aied«8)ia:iii|us;^ilfn)^i;if);^^^ ^^ 
iiBbitasiei(perdui(er(r:,:y.bi'^ finenirfFPpoiicDoriiiaaximc, 

toeba«mdw«e yt^mmsi^aBomn momm, fwi^ffli 

mamiom Apmgal ;!fliffl»,eiw^SiIji«i|f jiiijwgu^iit^ 
«M«»,l»Xi<!jisB(pi(i«iw%to^liBfj,,,.; .,,.,- , ,,,, | ,,;. .,„ 
ic.;...; CAPUT 



yGoogle 



•;C.A P^UT- 1. :;^ ■'•' 

biMOTUCORPORiS A VIRIBUS QUiBUS- 

CUK%US SOLLJCITATI. 

' . *• '•. '■,.', .■,■-■' .'■ 

Quoniam corpus « viribu: quitiuseunque foUicituFl 
poninauS) fieri jioteft, vc cius motiis_iu>it in eo- 
dem plino abrolnator. Hinc ad ejus motum 
per calculum ita repraelentahdum, vt ad quoduis tem- 
pus verus locos, in qub corpus verfabitur, aflignait 
^ueat, conueniet corporis motum ad planum quoddam 
fixum pro lubitu aflumtum referri. Exhibeit igitur Ta- *** *■ 
bnla lioc planom, atque corpus iam verletnr extra hoc 
t>lahum in punQo L, vnde ad planum demittatur per- 
pendicnliun LM; eritque pnnSmn M locus corporis 
kd planum relatus. Qood fi ergo ad quoduis tempus 
propofitum hunc corporis locnm lelatum M, fimulque 
eius a plano diftantiaraLM indicare valeaniui, . verqs 
icorporis locus L ad hoc tempus innotefcec. ' ' 

$. 2. Ad locum autem puhSi M commodius de>' 
terminandum, aiTumamus ia plano reSam guandam 
fixam CQ pro axe, ita vt duQa ex M ad hanc reSam 
perpendiculari M P, locos psaSi M more apud Geo- 
tnenras Vecepto per coordinatas orthogonales^^deimiatur. 
Aflhnuo ergo poiro in axe pmdo gaoiiam' fixo C, 
vnde abfciflke ,CP oomputentur, erit PM' applican 
pmiQo M relpondens, & ipfiim pifnSum L deterMina-' 
bicur ptr tres,ti)ordimt>» intn-^ oMiiialts' C^ PM^ 
B Mli. 
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ML. Cnm i^tur pfaelentl teiqpom niodiento corpus 
iii L verlari ponator, vocencur iftae tres coordinatae 
eo IpeQitites^: 

CP = ^; PM=j et ML = r 
elapfo autem temporis elemento, quod per d t indice- 
mus, cpordinatae temae tum tocum corporis indicantes 
ininf : 

f-^dfiq-\-dq; et r -^ d r. 

. $-3' QuaeciuiQue nunc 6ierint vires, quibw 
corpus rollicitatur, eae (emper per cognitam virium re- 
Iblutionem reduci poterunt ad ternas vires fecundum 
dire&iones temarum coordinatarum vrgentcs. Pona- 
mos ergo vim = F, qua corpus in L fecundum di; 
ieQionem ipfi P C parallelam trahitur : eam porro vim 
p: Q, qua corpus fecundum direQionem ipfi M P pa- 
rallelam trahitur : eamque denique vim = R, qua cor- 
pus fecundum direaionem L M foUicitarar. Has fcili- 
Cet vires itadire^as conclpio, vt fi corpus earom-aSio- 
hi libere obediret, valores coordiqaiaruin f,i,r inde 
diminuerenrar. His pofitis, ex principiis Mechanicae 
conftat, fi elemenram temporis dt pro conftanti afiii* 
matur , moram corporis his tribus formuUs differenti» 
diflerentialibus determinari 
lJdf=-i?di'i }lddi=-iQdt'i B\.ddr=-iRdt', 

§. 4. Verum b«e coordinitae ad vfum aftronomi- 
cum, ad qnem liic potiflimum refpicimus, non Atis funt 
aeeommodatac. Nam. fi IpeSiatoreiB in C confiicuram 
tfiuaim^,. lo«lB .b,,v])i 9orp<ts.cecn«tDr,. ^tonBodifli- 

ffle 
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micpitr qouuitAaii re£bie C M, et angduin Q C AI 
viu cum anguk) M C L repnefencator : «tque fi tabult 
planum eclipcicae leferat, teEtaque C Q ad priocipium 
trietis (ic direSa, angulus Q CM in Aftronomia vocari 
folet: (ideris longitudo, angulus MCL.wib eius latitu> 
do, et tefta C M eius diltaocia suttan. Vocemus ergo 
pom>: 
I. Oiftantiam cuititam &a reaam C M = « 
VL Longicudinem feu angulum Q_C Hlzz-P ' 
' m. Lacitiidinem feii angufaim M C L == i)i 
(c poiito conftanter (inu toto = i, erunc ralores oooi» 
dinatamm ance adlilbicartim : ' 

CP=:f=xcof?i PM=j=«lin|>&ML=r=:*tang^ 
«que diftanda corpoiis vera * pun&o C erit C L =; 

f ;. Sumils nane diiftMatialibitf giare oonfiietci 
obdneblmus: 

if = dx cof^ - jri/flGn ^ ; tq—dx fio f +« ip cof fi 

etdrzzdxtxat^ i^—J^ . ■-: . 

«tqne binc denuo difierendidibus fuineadis repetiemr, 

idfZ^JdxcoCp',— tixdiSa^ — xddp^lS^xdip' cof^ 
id]Z=^dxEti.P-^iM<p(Xi[p-i-xJd9eo[1)-/i^d^\Ra9 

iJr= iix ca^g* ,+; ^ ^+ ^^ ^-h -^^— 
B 1 Binae 
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Binieprion^ formulaeilte combinatae lat)peditabfliit;fe 

quentes multo concinniores 

«^^^cof^ + ^/iffin^r: Jilx — xd^^ 
ddj cof ? — ddf fin p r: idxdp ■+■ x ddp 

ficque habebitur : : 

< ddic-xd9'.= ~idt^ CPcof(t>-t-Q(in?)^ , 
3dxd<(>-{-xJiip=-idt' (Q_cof$ — Pfinip) 

Tertiam vero aequationem donceps magis trafhbilem 

efficiemus. 

§i 6 Manifeftum ancem eft fi>rmalam F cofif) -(- Q 
6a P praebere vim ex yiribus P et Q_compofitam , qu» 
corpus in L fecundum dire^ionem reSae' MC vrgetur, 
^brmulam vero-dteram Q cof fi — P fin ^ exprimere vtm 
CKeademrefolutione fecundum direOionem MQadMC 
normalem dircQam^ Cum igitur hae duae vires affum- 
tis binis P et Q aequiualeant, ponamus «fle 

I. Vim corpus L fecundum M C trahentem =: V 
c:U..Mtn-corpua.L'<esnndi]i1> MQ_tra(hen(iem =:"T 
manente tertia ,vi corpus ad planum norm^Kr lecuit^ 
^um LM .yigente..=: R. . Atque fequentes habebi- 
nius adquatidnes : . . ' 
l idxd9-i-xdd^^ — '-iT<bf' ., . . ;i 
IL ddx xd(!>''^-iVdt' 

- -iT 'Sac-Jil/^^xdd^.lxd^^Sn^^ -„.' 

§. 7. ^iicr aut^ eileQum tertiae vis R commodius 

ii calculifin .reiodemufj^^Jwe^ipud ,Aiiroi\omos rq- 

cepto caotenipIaB^ ptoufflV- in qoo corpus duAnte 

• ■; elcmento 



lyGoogle 



tAPUT l »} 

plementp teoipqris Ji mouetur, ec quqd nmul per pun' 
Sum ]C tranfeac Hoc ificur planum cum plano alTum- 
to inceife£lioncm alicubi formabit, quae fit. re^ C Sl , 
ac linea nodorum appellari -folec ; ficque erit £2 C L 
phoura orbitae, in qua corpus L praefenti inftanti mo- 
uetur , et angulus, quo hoc pknom S C L ad planum 
fi»im Q C M inclinatur, vocatur inclinatio orbitz ad 
eclipticam pro tempore praelenti. Cum igitur ex hjs 
duabus rebus ladcudo Gderis delinirl foleat, ponamu& 

Langicudmem nodi afccndends (eu angulum Q,C St—r 
ac incUnationem orbitae n C L ad eclipticam = f 

atque loco ladtudinis 4 hns duas quandcates, r 

et (definire oportebit. 

§. g. Terda ergo aequado in duas difperdetur, 
•d quas inueniendas ex M et L ad lineam nodoram 
C Sl ducantur normales M N et L N, eritque angulus 
LN-M f^nfina inclinadonis orbitae ad eclipticanl}' 
Ideoque L N M — (. Tum vero ob angulum a CM 
=$ — »■ et C M =: » erit : 
. CN=*cof(ip-<r) et MN=:x(m(^-T) 
hlnc elicistur M L = ' tang ; Gn (p-x), vnde prodit 
tang M C L i= tang + = tangj fm ( ? - r), quae &rmii- 
kl inferuit Wtudini i|> ex cognita inclinatione ( ec loco 
nodi eiusue longicudine r' inueniendae, fi quidem iam 
cognita fiierit longlcudo fideris V- Qiioniam autem fi- 
dus eleminto temporis dt in eodem plano manet, In 
diliei^nriafione! fbrmulae tang 4 = tang ; fin (P-t), 
: . > B 3 quand- 
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' quantitates r et ; tuiquam conifaiDtei IpeSaii potenuiti 
critque idcirco. 

—^ =: ^ ip t«ng j cof (ip - «•) 

$. 9. Incerim camen nihil impetlic, quominas in 
«adem diflerentiaiione quantitaies r ec ; tanguam va- 
Tiabiles traOemus, quales reuera efle pofliuit fucoellil 
temporis ; vnde orietur haec aequatio : 

^ft"^ = a5?§=- fi>iCiP-«-)-HW-rf^)tangf cofC(P-») 
kcgue valor jpiius —ft; coUatos cma^ praecedeace 
praebebit tiaqc aequalitatem : 

j^ fin Cip-ir) = -/«• eang « cof (ip -») 

, ,. . J e i/ircof($-») d T 

vnde obtmemus = — '-r- — > ,.: ' z: 75; — ?• 

fmfcof; fin(?-ir3 tang($-jr) 

Cum iam fie jJ±^-±^^=d. /cangj, erit 

, , d r 

4. l tang p = =37 r 

""^ tang Cip — ») 
ex quo, fi longitudo nodi iam fiKric repena, fine h> 
bore indinacio ad edipticam f invelt^ari poteiic 

$. 10. Di%rentiemu8 fi)rmuUm primo inuentam 

ij|; —d<^ tang { cof Cip - »■) 
iterum, et cum fic -i tang f =: i^^%t^m-^) 
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erit : 
JSnp -*- -^ =dd(ti tang f cof ((P-T) 

^^'■+- ^tI"- = ^Jlpt.ngfcof (?.-T) 
+ ^"f -"P'»ngfGn(*-,) 
gui valores pro ^^ in tertia aeqaatione fuperiori fublU- 
tuti fuppeditabunt i 
<M«ang{fin($— Tj-Ha^^^Ptangpcof^?— rJH-xiiUptangfcofX^— tJ 

-h '^""f. - 'dV' tang e fin(* - =r) =- i R<<,. 

quae ttansmutatur in banc : 
(<4ilf-*^")t3ngffin(?-ir>-t-(j/&^-(-V^)t«ngfCofl[?-iO 

+ '^ = - *«^" 
$. n. Commode, hic euenit vc in ifh fbrmula iUae 
ip&e exprefllbnes diflbrendo-difrerentiales ddx — xdP' 
et 2 dxdf ■+■ xddf occurrant, quae ex aSione duarum 
rdiquarum virium funt enatae : vnde fi fbrmnlarum ha- 
rum valores aequlualemes —^Wdi' et -iT dt' ful>- 
flituamus, impetrabifflus 

-iV*» tangffinCP-T)- iToSftangfCoft»-»)^ ^^^=-f «W'' 
qtta dif&rendale dtr, quoprompdo elementaris lineae 
nodorum indicatur, ita determinabicur, vt fic 

: jrf ... !»(»^CVfin(?-T)-|-T«.f(^-T)-5|-^ 

Deinde 
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Deinde cum fit <t / tang f = ^jj—^-,- eric . 

//tangf=J^".^^^CVfin(?-»)+Tcof{?i-T)-^-) 

Suas ergo has aequationes loco fiiperioris tertite, ex 
qua laiitudo 4' inueniri debebat, in calculum inttoduci 
conueniet ; inuentis eniin t et ; erit ung i|i == tang ( 
fin (? — »•). 

§. u. Hinc patet liaeam nodorum nunquam cflo 
mobilem, quin fimui inclinatio * variationi Gc obnoxia. 

D 

Eadem enim vis VfinC?-») ■+■ TcofC?— »5 —2 

tang»' 

quac lineae nodorum motum imprimit eius longitucu- 

nem r immutando, fimul in inclinatione f variationcm 

gencrat NuUi autem plane immutadoni tam linea nO' 

dorum, quam inclinado crunt fiibjeSae, fi vis illa eua> 

nefcat, quod euenit fi media direQio omnium viriiim 

corpus L follicitamium tn i^um planum A C L , ia 

quo coipus femel moueri coepit, perpetuo incidat^ liio 

qoe eft cafus, quo corpus condnuo in eodem plano 

moueri pergit. Generadm ergo corporis a tribus vi- 

rlbus V, T, R foUidtad motus quatuor feqaendbus 

lequadonibus determinatur. 

l iJxdf ■+- xidif = — * T <//• 

IL ddx ^ xdf zz — iVdt* 

ffl. dT=id,'. '^^''^CVfinCM + TcorCf-r)-^) 

quas ergo quouis cafii oblato refolui oportet. 

CAPUT 
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INUESTIGATIO VIRIUM LUNAM 

SOLLICITANTIUM. 
§• 'J- 

Cum Lunae motui, qualis ex centro «erne ^eSare- 
tur, definiri debeat , fit C terrae centrum, sd K|,i 
quod etiam praecipua vis, qua Luna vrgetur, dir 
ceQa concipitur ; atque tabula exhibeat planum ecUpti- 
cae, in quo nunc quidem Sol exiftat inS, Luna vcro 
fupra hoc planum verfetur in L ladtudinem habens bo- 
realem, vnde ad planum eclipticae perpendiculum de- 
mittatur LM. Hinc duEiisreais CL, CM, CS, item- 
que CQ initium arietis verTus, vnde longitudines coiii> 
putari folent, 6ant lequentes denominationes. 

1. Longitudo Solis feu angulus A C S = ( 

2. Longitudo Lunae feu angulus ACM= p 

3. Latitudo Lunae feu anguIusMCL = i|i, 

4. Diftantia Solis a Terta C S = y 

5. DiSantia Lunae a Terra curtata C M =r » 

§. 14. Sit iam AM proieftio orbitae lunaris in pla- 
num eclipticae; ac planum, in quo Luna nunc moue- 
tur, per centrum terrae duSum, planum eclipticae inter- 
fecet fecundum reQam- C Sl , quae lineam nodorum 
pro tempore praefenti exhibebit : ac terminus Si qui- 
dem nodum afcendentem referet, fiquidem lunam'fe- 
cundum regionem AM promoueri poiiamus. Qaod fi 
ergo pono vocemus . ' - 

C 6. Lon- 
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6. Longieudinem nodi aG; : A C Si''— « 
j. IncL orbitae Lunae ad eclipticam = ; 
hinc laticudo Lunae geocentrica ita definietur, vt fie 
tang + = tang. fin C? - ^)- Vnde incrementum latitu- 
dinis d i|i conunode alSgnabitur, cum fit, vc fupra vi- 

dimus J. cang ip ~ —^^ ~ Jp tang { cof (^-r) : ac 

praecerea ex motu nodi cognico variatio inclinacionis ita 

definietur, vc fic^. cangf = ^H &uJe=^^. 

§. 1$. Cum nunc primum Luna ad centrum terrae 
C fecundum dire&ionem LC attrahacur, fic haec vis 
;= M. Oeinde fit vis, quaLuna ad folem S vrgerar fe- 
cundum L S =: N ; acque his duabus viribus Luna pro- 
prie vrgeri ceiifenda elL Fraeterea vero cum Terra ipfa, 
ad quam motumLunaereferimus, inmotu verfetur, ut 
eam tanquam quiefcentem confiderare queamus, non fo- 
lum mocumTerrae, fedeciam vires, quibus Terra vrge- 
tur, coti mundo fecundum plagas oppoficas imprimi 
concipiamus. Sit igicur vis qua Terra ad Solem vrge- 
tur = S, & vis qua ad Lunam trahitur = L, his vi- 
ribus contrario modo in lunam ccanslatis, Luna fequenci- 
bus viribus folUcitata habebicur 
I. Secundum direQionem L C vi = M -f- L 
3. Secundum direSionem L S vi = N 
j. Secundum direSionem M R ipfi 

S C pacalleiam vi = S. 

§. ifi. Hunc 
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« $. t£. Nunc primo has vkes ad temas direEHa,- 

nes fupra afliimtas MCi MQ_et LM tedBcamns; ac 

primo quidem vis M ^- 1. dabit 
pro direaioneMCvimrr (M-{-L)cor+ 
pro direaioneLMvimrz(M4-L)fin i|> 

Secunda vis N vero dabit 

pro direaione LM vim = v-g-. N 

M S 
pro direSione MS vim=:nr-^. N 

at haec vlterius refoluta duAa Mr ipfi CS piralleCl 
dabit: 
pro direOione M C vim 3: y-g- . N 

C S 
pro direOione Mr vim=: jjg. N 

Haec poftrema a vi tertia S (ubtraaa relinqnet vlni 

S_ x^. N, quaLuna lecundum direOionem MRioI- 

llcitatur, quae ob angulum CMK =: SCM = ^ - f 
dabit 
pro direSioneMC vIm = CS- ^.N)cof(?i-«) 

C S 

pro direaioneMjr vim=CS- j-^.N)fin(*-8) 

vbi direaio M ; contraiia eft direaione M Q. 

§. 17. His iam viribus cum temis inido afliim' 
tis V, T et R comparandis, inueniemus pro his vici- 
bns (equeotes valores : 

C » i pto- 
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(, pro direflione M C vim V zz 

(M-HL) cor+ -4- ^gi N+ (S-^^.N)coH(p-«) 

2.prodireaoncMQvimT = -(S-^.N) fm (<?-») 

LM 

j. pro direftione LM vim R=r CM-1-L)fini)»-t- j— g. N. 

Cum nunc fit CM^^.CS^rjr.etangulusSCMn^-f; 
erit M S = V(**-xry cof(?-() -i- vy) , et ob LM z:* tang i|> 
erlt L S= V(yjr-trycof(<P-6)-h»' fec.i|>'), quae dillantia 
Solis a Luna LS breuitatis gratia ponatur — », vt lit 
'i>::r V(yy— 2«7Cof($— 9)-H'* fec. +'). His ergo va- 
loribus introduQis erunt vires noftrae: 

I. V=CM-f-L)cor4'-+-^-HSeof(i!>-B)-^cof(*-() 
2.Ti= - S fin (if»-«)-H^finC4>-9), 
''3-R=-(M-hL)fin+-l-^'-2!!Si' 

f ig. (Juia nunc eft tang i|> = tang f Cn (*-»•) et 
liniJ> = tangv|)eor+ erit : 

Sf- = CM-HL)cof»finC^-0 + ^^"?-'> 

tum vero habebitur 
VfinCP-ir)-f-Tcof(<P-T)=(M-t-L)cof+fin(4)-)r)-h^^^^!!^P^ 
.+. ScofC*-»)fin(?-,)-i^C?r«)fil^ 
- Sfin(?-.)cor(?-.).i-?W!J)£»JM 

quae ob cof(?-J)fin(?-T)-fin(?-*)col^?-ir)=fin($-ir),dae 

Vfin 



Digitized by LjOOQ lC 



CAPVTtt. %i 

'V(in(i(>-T)+Tcof(*-T)-^=:Sfin(9-T)-^fin(9-») 
ex quo acquadones monim Lunae continentcs erunc : 
I. 2d*d(f^*dd(p-=mii,' (^ - S) fin ((p-O 

a/iUt-*^»=:-i*»((M+L)cof++^-C^-S)co(t'P-«)) 

Vid^=-id,'. finCP-TJfinCa-T) (Nj; _ s) 
xdip * » ' 

Vf.d.ltmef= jj — r 

°' tang(ip-3-) 

vbi 6 - T exprimic angulnm Sl CS lea diihnciam Soln 1 

nodo afcendente. 

§. 19. Jam (ecundum Tlieoriam Nenrconi, fi mas- 

&B Tetrae ponamus = J ac Lunae = C, ob diftanriam 

CL= ' foretvisM=*-^etvisL=«i5iil, 

COl V X x^ ' XX ' 

ficque vis tota M-l-L = («-(-C) . — — . Quo au- 

tem,' li ibrce haec Theoria infufficiens deprehendacur, 
lem generalius compkaamur, ponamus lianc vim : 

M -1- L = (« -HC) cof <J- (i — j^) 

vbi terminus t^t defeaom huius vis a Theoria New 
o b 

toniana exliibeac ; qui cum fic minimus, pro conilanci 

balieri pocerit falcem pro exigua variabilicate, quam di. 

(landa x liibic Vim autcm Solis exaCle Theoriae Nenr- 

tonianae conformem alfumere pocerimus ; quoaiam 

etiamQ inde recederec, diiierentia non folum forec 

C 3 quam 
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quun inrniina, fid quia pro Luoa aeque dircreparec ae 
pro Terra, in noftris formulis nuUius plane eflec mo- 
meacL 

$. 20. Pofita ergo Solis mafla =: 0, erit vis, qui 

Terram ad le anrahic S = — , vis aucem qua Lunam 

ad fe crahic N = — . His ergo valoribus virlum in 

calculum induQis, motus lunae ex quacuor fequencibus 
lequacionibus decerminari debec: 

l.iJxJiPH-:'Jdt—-idt' (^ - -^) Cn (?>-«) 
}i.ddx->dif' — -idf (« + C)cof+«i (jj - JL) 
- i -"•(!? - 1? "f (M)-h^^cofCM) 

in. d^=~id,'. fi"C^-^)fi°(«-'r) c^ _ ®.> 

xd^ \u' JjJ 

IV. -i / cang f = ^^—) 

Hic iam primum curandum ell, vt elemencnm tonpa* 
poris, quod e(t quantitas heterogenea, ex calculo elimi- 
ncmus; id quod commodUEme fiet, fi mocum me- 
dium folis vcpoce cempori proporcionalem, loco tem- 
poris in calculum introducemus. 

§. 21. Cum igitur etlam mocus Solis in his aequa- 
tionibus fit racio habenda, eum prius inueftigemus: et 

quoniam pro terra quiefcence Sol a fola vi — ad ter- 

ram 
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ram {bllicitari concipieridus eft, 1! nnmnlaa pro Jiiii» 
inuenias ad rolem accommodemus, obtinebimus; 
2 JyJt -\- jddi z: 

ddf-,di' =z- i dt'. — 

fi iam dlftantiam Solis a terra medlam ponamus =: i 
ejusque anomaliam mediam = q ; cafu quo excentrici- 
tas orbitae folaris elTet nulla , foret femper y—tSi 
di — dq: vnde altera aequatio dabit - idf' =r: — 

idf. A. Quare loco elementi temporis dt elemen- 

tnm anomaliae mediae folis ita in calculum introduci de- 

bet, vt vbique loco 4 ''<" Icribamr —J-, id quod tara 

in his formulis praSole, quaro in fuperioribus^pro Luna 
fieri poterit 

f 22. Cum iam i denotet diftantiam (blis i terra 
mediam, fit eius vera dillantia y zz i u, et anomalia 
eius vera = /, eric di ~ds, quandoquidem a motu 
apogei folis animum abftrahimus. Hinc itaque erit 
2 dv ds-^a d dj~t 

ddit — adt' — — ii-, 

quarum prior integrata dat uadi—Cdjohdq coo- 

ftans, ideoque uds' zz — -^ ; qui valor in «Itera 

aequadone lubllitutus praebet, 

, , _ CCdq' df' 

u3 uia ' 

quae 
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'^e per 2 J w maluplicat* et mtegraM dat i 
^ _ jj CC I 

d q^ Olbt M 

"•^" ^<-^1- v'(D»»-|-zliTcCJ 
" proinde </ / = „ yffl^^^-" „_cc) 

$. 23. Qnanquam autem hinc valores finiti haud 
difficulter deduci poiTent, tanien alia vtar methodo, 
quae in motu Lunae maiorem praeitabit vdlicatem. 
Inuento autem uuds — Cilq, alteram aequationem ita 
tninsformo, vc elefflenci conftands df racio aon tsar 
plius habeatur: 

^ dq Uf 

Sit nunc w := — , vt habeac Jt = Cimif, etit> 

d» . . 4i . dta Cd» ,. 

— '- , et cb 1/ » = -T^ — ent 3- = - -j— s hme 

uu C«» aq ds ' 

fumto iam elemento ds conftante, eric 

- rfV C£d» _ ^ _ J'' c 

U»» ' dt » ~~ CC»« 

... ,. . 1 - » cof» . . . . 

vnde ftatim elicitur « = — g-g — ,' vbi f excencnciti- 

tem orbitae folaris indlcabit. 

C C C CA 

§.24-Hincporrohabebitur«=p^,et,= -^ 

inomalia vera x ab apogeo compucaca ; vnde diftancia 

apogei 
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•pogei a terra pofito / r: • erit — — — , et dittencia pe- 

cci 

rigei poGto / zr. igo* prodit =: — r- ; ficque diftanti» oia- 

CCi 
inedi«fiet;=-^^^ — , quaecum perhxpothefiaiequtlise^ 

debeat ipfi i, ftttui oponet CC=:i-rr.- hincque eric 
iti-tt) . . l-el 
/. i-rf-col/ _ i-fcpl^ ■■ '. _ ,. , 

Porro aiitent aeqnatio eKitzz<iilf~:.dqY{i-a)- d^ 
bic in hanc: , , 

.■_(l-it)*d'. . _,(i-«)'rf/ ■ 
'^-JJZT^^i^^i-J (T-,coC/)» ; 

ex qua, vti fatis iwiiftat, vel dat» «nomalia vera » inue- 
jairf poteft anprKalia Diet^it.}, vd viciffim. His itaqiie 
ibnnulis motum Sojis contiiientihus io detenr.iaatiaiif 
motus Lunae vtamur. '' . 

J. 25. Primo ergo Ipco J</r' ybfque <crit)aDiif 
— -^— etla loco jt, qup 630 nofttae aequatioaes fienc 

1. » kdf:^.ddP-.Hdi . (^_^)fi„ «P- J) * 

© \xx bbJ 

ra. *z=-M^^v.fi£^^lM«r£}('f^ .'^ 

' ;ri*p V*^ Him/ . 

Fonatur porro ii—tv, «dquein cdculum quoque incro- 
D duca- 
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ducitur diltentiamedia lonae a terra, quae (!(=<>, pofito- 
que x-^n^ prodibit: 

i ^izi^+^dd^zzJIi: (^_-i) fi„c<p-«) 
uv.,-..,.=-<i±|Hl,^cof^3(i.«) 

tiq^ bmlq^ eofif-S) iiii' cof ((P-«) 

§. 2S. FoDimus nunc ad abbreuiandum: 

—©7—-""; -©7ii"^-P''«"'*-7r 
iquarum litterarum valores w et ft per obferuationes defh 
niri debent; tum vero lit t- = '> quae e(t quantitas val- 
de parua a parallaxi folis pendens. Hisque valoribus in- 
troduftis, aequadonei noftrae fequentes induent fimms: 

I 2Jzd9+zd4p=-^dj' (^-i-) CGn(p-0 

II rfix-»i?« — - ^i^IjPiil + (jrf,. cofil-» 

'^'''=-^«°C*-'5rmc«.T)(^-i^ . 

IV. d. /taag = ^— ; 



f »7. 

„GoogIe 



BAPUT n, # 

$, tT- Oom iam pofiierimw: 

eric «=V(jiuu — 24 juc cor(9— ') + ««z:fec.t|>*) 
«tqviexi = V (uu— aiiuc cof (P—l) •+-vtizzfte.'i>'\ 
vbi notuidam eft qutnduces u, ; ec < ex mocu fiilii iu 
inter le pendere, vc fic , 

i-*ff , (i««) d!r 'uuds 

"— i-«ofj- "=' ^ = (i-fcofx)" — yo-«) 

icft vc huic ad datum quoduis ceinpus-cam yalor ipfius « 
^aam anomtdiae verae j definiri poffiL Modum ancent 
has formulas ad calculum reuocandi hic noa crado, quia 
cum alias fiifius iam expofui: hoc folum hic notari con- 
veniet, excencricitads orbitae fotaris valorem ex obferua- 
tionibus coUigi «=0, oifiSo- 

^ $' ig. Nunc ancequam vlterius ptogredi queamm^ 
valorem imtionalem ipfius v colli conueniec, quod facile 
per feriem praeftabitur maxlme conuergencem, ob v &a- 
Qionem valde paruam; fumci cnim parallaxi lblis=ii", 

quia parallaxis lunae media eft = 3380", erlc ? =: > 

= rih — Tf 1 . - Hinc fiifficic leriei illius conaergencis, 
quam reperiemus, aliquoc cancom cerminos ab inido as- 
fumfilTe ; quia reliqui ob pamitacem concinuo magis cre- 
ffencem cuco omitti pocerunt. Cum aatem^ngulus ^-t, 
qui diftandam folis a luna fecundum longicudinem deno- 
tac, in hac celblutione &equentiffime occurrei^ bFeuicatis 
gcoda ponamus p — t — i) 

ica vtpfo V (eqtientem habfamus valraem irradc(iialem 
v.zzV (uu- »iru«cofi)-+-»f i« fec. '('"). 

Di " §■ »9. 
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§. 2;. Quoniam «rgo in noSris ferraiilis occdrrit 
-j ob — — (•iM-Bii!»scof))+viiKreci('')" .nanclfcemur 
j_ _I 3y'tcofi| jyvczfec.^/' I;»»»z ' , , 

fbi tcrmihos altiores ipfiii^ > poteltetes inuoluences fin^ 
hiefitacione rciicere polfumus ; in ipfis aeguationibus au- 
tem tancum in prima ipfius v poteftite {ubfiftemus. Ha- 
bebimus ergo : 

f(^-=^) = ^^ + l^(^»f,«-fe.i,)r« 

K^-«^) =^+f^:a-Hcof2,-,(ec..) 
hincque porro: 

K.^-s)'^"'*-«^='-i^'-^-p^'''°'+5«"5'-4«''''-"-*') 

7(^-^)cof»-«)= J^Ci+cof2,) +|^(ijcofii+5cof3r4cof,rec+') 
Wq"ej7= i^ -t- -^cof, 

$. 30. Subftituamus hos valores in noftris tequa-: 
tionibus acque obcinebimus: 

la</«rfiI>4-"W=-'/?'CvLT'+p(5'"ni+Jfi''3l'-4fin,fec^^»)^ 
a..,-,.*.=.2^^-+-.^,-cof^3+£^+H^„,,, 

^- ^^*- '^^cof, -t- 5 cofj ,-.4cor,. feo. <^«) I 

m. i» 
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IV. </. /cangf = ,^ ' - ■ ■ 

f :.-..■ «">S(.t'-'y .. „,......■;.■ i 

iiie iiim oblervare Ifcet, cum angulns ■^ nunquam fere 
j° fiipiire^eilisqiiB.Acai^ nonnifi ih ceriniais ' Ijlm' {kr .M 
mulcipiicacis, ac propcerea rerpe£tu reliquorum valde par. 
visoccuEnc, fine vllius crroris (enfibilis^ mecu ih his. cet- 
miiiis poiii pofle Iec> i|( = l 

f ■• ■ • ■ ' ■ !■ ^ -^■..: ■■■■- : ' ■■■;;v'...-3 

^ ' §. p.' Tteiide vt etiam ex maioribus tetmuiis cbr 
i)i diminemus ; confideremus fbrinulam cang tli — cang ^ 

fin Ifi-x), .ericqpeftcitq: -^^yCi-Hange^fintPr»)') 

Hinceigs habeUmus: . t 

cofiti' = C -+- cang e». fin (^)*)^" 
et cumtang f* nunquam fere &Baionem t|t' fiiperet 
erit (acis exaSe : 

«ibrfJ '=:T-::T7ang"{*rffcr($:::nri''^ "veT eMih 
cof i|/' = I — i cang {» -+- J cangf» cofi(?-T) 

qui valor procofil/' in cermino maiore " ^ ^* * (iib- 

fticui poceft: in alcero aucem temiino fx/f» cofifi' 
qnia per (e eft valde paruus, atque adeo fecnndum 
Theoriam Newconi euanefcerec, nlhil impedi^ quo mi- 
nus loco cof i|i' fctibamus vnicatem. 



O } $.31. Hoc 
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$. 31. flae ergo modo fi aeqiutiones ' ooftiu • 
ebnfideradone laticudinia Lunae <|' liberemus ad fequsit< 
tes petueniemus aequatiooes : 

l ^+«up=-4.(i^4-^(fin^H-5Gn3,)) 
g. *fe-a<p'=- 5^i-ttrag{' + |Bng{'co&(«l-»))+(i4* 
• -*- I^+'-f^«f.,+ ^Ocof,+jcof3,) 

tV.i./tangf = ^^. , . , , ■ 

Koiic igitui in hoc erit iqcijmbendnth, Vt ex lii: qna- 
tuor aequationibus omnia motus {lAiaeaomeila, quae. in 
liUna lecuMum Theoriam. adelTc debent, (bllicite eru- 
ancur,.atque tura cum obferuadoaibus conferantur. 






^M.::> ^^;V. i r:'-.~:;J r:.;'" '"■ ■:■ f :•::■:'■ 
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INTRODUCTIO ANOMAUAK VERAE 
t.UNA£ IM rRAECEDBNTES AE<lUATIONX& 

Qooidaffl noltra guaellio drca Lumm TerTarar, Iq<: 
co snonutUae; mediae folis, quam pro tempori 
in, calculum incroduTumus, magis co&ueniec mo: 
tnXDnae medio vti, qui itidem tcmpori eft.proppnior 
iMlisi Vf run^ e% leque^bu|i patebit calculina commo- 
diorem teddi, fi loco mocns medii adhibeamus anoma- 
liam Lonae mediam, cuius uicrementa itidem tempori 
fiuit propartieofijlja. St uaque ad datum' teo^ns. ano- 
«lilia me4ia.X'UM9.=:/'i <t cyiq eiug i^ementuni 
df ad incrementura aoomaliae mediae fofis eqdeiq 
tempufculo acoepcum dacum ac per obieragtionfa cog- 
nitam teneat ntionem, poniimus Jfi^nilf. Tabulae 
autem AftMnoiWiae. pro iotetualIo:j65dJ«r«Rlpni«&«pci 
Motmn tqomaljae mediae Sqlis ii^ 29°, 4^', }(«i^i;9507}^ 
Motumaoomaliaemediaetu^nae ~ ' ' ' ' ' 

5. S4. . Ppfito .etgo -ji loco /f, aequadones noftrte 
enmt ~ • 

II. ddz 
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' . ^^■^^^^^^^'^^ 

itgtte hic tittaenmtadf affumtum eft eonftans: fimul 
iutem paiet termioos,' epA per »» fiint diuifi,' praV^tel 
ifis fatls'efle psruos, cum fit »H=-tji^ 7'i79J-'' Q"»« 
cireumftinti» feqaemes approJtimMkmes noa medidcri- 
ier adiuuabk. , ;. : 

.or:j j: 35.-'-Nuno>antfeqvMiBI Vltii4us-^«SgteaBimur,-;*ei 
Buationem -piritham per-z muklplicertittJ,; «tqoe inEegr» 
HiMie'!» ptiort pir-teUnHwuta obtiflebinws ' • » 

j:«4i=c^-|^e^,-i-|i^iit,,+5fi«3,)) 

pSijMBaB bre«Si!atbgf«'i«(-hoc merabram-tet^dila : ^ 

qgpd.integrale, ne ineipdiiQio iiKnftantis incertitudinem 

pariat, ita capi alfijmo, vt nuUuni:Germii^um mere ^on- 

ftantem contineac, qufppe ' qni iam in C cfTec compre^ 

henfus. Hoc ergo circa de|e(7ninationem.Jncegracionis 

;,-, '",".■: ,::■-■■'"'■ ■''-/"' ' -S''^-.' •' 
probe obferuato' , -etk tzdp:ziJf[C J : "vbi cer- 

BiinusS ^eau^ikin ,aifBrinn^6fpripcisn|init quani {l& 

^la Kipien iii plapetis pcimu!is.inferc7{iertuH)<kc; 'etc 

1 enim 
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cnlm itittp elanenaiin stete dcTcriptte, quod fi 
Jpfi C i> fCSix lequale, ceraporl exaSe eflec propor- 
tionale. 

§.3«. Cum igitor fitrf|fi=^^C- j^V «rit 

»rfr = ^ (CC-^ CS-f-is S ), quo v.k», 

re (abflttuto reliqute noftne aeqnadeaes fequentcs iif 
ducnt (brmas : 

Jl -/^» = ^ (CC- — C S -1- -L s S) 

-^^C'-itangj«+Jtang{»cofaC^T))-)-?^ 

ct quarta manet </./tange= .f . vt tntei 

Eo igitur perdgimus, vt inueftigari oporteit quantttatet 
X, T et ;, qoibus inueniis obcinebitur ^ cx fonnula pri- 
innm eruta. Cum autem iit drt=.dp—di, ob H=.dt 

^yo-.^ ^ 4tnt«)^ ^ j,_-> (-c _ JL-5 

- ■ ■ . Tum vero eft vd vidimus «»= ~ ' 4-. 
vnde et hulus dificrestiale ad df reduoi poeeiic 

4- T7- S* linnc cfilculmn profequi Tellem«B, tota' 

tnaeffigatfc) tandem eo Tcdiret, vt definiretnr quaottMr 

E longi- 
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Jonginido Lanae vera «b eius longicudine mediaj qinc 
ex anomalia media f litberetur, difcrcparet: lipc autem 
difcrimen nonnunquam vlcra g gradus exfurgere po^ 
iec, ideoque corre^lipnes admodum notabiles requirerec 
Vt igitur nobis quam minimae correSiones inueftigan- 
dae relinquantur, expediet difrerenciam inter locum Lu- 
nae verum, ec locum corporis quod lecundum regulas 
Kepleri ia ellipfi clrca Terram reuolueretur, ita tanien 
mobili, vt eius motus ablidum cum mora apogei Lu- 
nae per obreruatioaes cognito conueniret. Seu quod 
eodem redit, quaeramus primo ex anomatia Lunae me- 
dia f fecundum regulas Kepleri anomallam eius veram 
^uae (it =: r, vnde H longicudo apogei fueric = v, 
quanrica, v + r nunquam mulcum vlcra gradum a lon- 
gicudine Lunae vera diiierec: vnde difcrimen muICo fa- 
cilius inueniri pocerit, ii quidem debica orbicae luna- 
ris eKcentricitas in calculum inducaror. Hinc loco ano- 
maliae Lunae mediae f eius anomaliam veram, quae 
fcilicec mediae pro excencricicace rice allumca conuenia^ 
in aequadoncs nollras inferamus. 

§. 38, Tabulae quidem altronomicae excentricica- 
tem orbicae lunaris plerumque variabilem ftacuunc; fed 
gum hic non de vera huius orbitae exsentricitate quaeflia 
fit, quam de excentricicaee illius orbitae ellipticae mo- 
bilis, in qua corpus mocum proxime motum Lunae 
icferac; huius excemricitas media erit Ihmenda inter 
maximam ac minimam, quae vulgo orbitae lunari tri- 
buuntur : vnde ida excentricitas media coJligitur c: o, 
oj44f. Ne autciQ tuiic conduGooi aimium fidamua 

genen- 
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(fenentan honc excentridtatem ponono: =: k ; itque 
•nomali* vera per mcdiam m decermintbitur , vt fit 

it—, — r^-vT) vel fit brevitatis Eraaa — ; — j=- —t, 
■' (l-ieofr)" " I-*cof>' — ' 

vt fit if — yi,_i p.- Porro autem reliqna dfferen-: 
lialia ita ad elementum Jr reuocabuntur, vt fic : 

K^1/(l-«) „j,— >"'•■ ,n S, «^Vfr w) 

^- «.wy(i-M) — "' " ^— 5V(i-«)^^ vi^~m,i/(i--kk)- 

§, 39. Si motus Lnnae cnm motn huius corpo- 
ris, quod imaginamur, perfcSe conuenirei^ tum vbique 

foret « = _ 7" ' (• ^ feu « rr / : quoniam autcm hi 

duQ motus inter fe non conueniunt, nod erit c — t. 
Fonamus ergo efle: 

, = ,.3:(^J!f«.. = £i:^« 

1— *cofr I-icofr 

vbi primum obferuo, quantitacem « valde parum ab vni- 
tate recedere. Erit aucem quancitas variabilis, quae 
alium tcrminum conftantem praeter vnitatem noa inuol- 
vec: nam (i alium terminum conftantcm contineret, is 
in » polfec comprehendi, idque indicio cQet diftandam 
mediam 4 non reSe cfle aflumtam. Habebit ergo » 
huiosmodi formam i -|- Z, vbi Z ex cerminis nonnili 
variabilibus conihibit Praeterea autem animaduerco, 
banc quanticatem Z nullum terminum buius fi>rmae 
• cofr compIe£U debcre ; quoniam hoc indido eHet 
cxcentricitatem k non reOe eHe airumeam^ fed eam vel 
tpaiorem vel minorem accipi oporcuUIe, 

E a f 40. His . 
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%. 40. His igitur nontis, quod qmiiititiis » pii- 
Bo tenainuiii conftuitnn =: i coiiiineai, lam vero 
nullum tenninum formae a cofr inuoluu, ilanumus 

cr:/«&ua= _~ -^ pofito brenitatis gratia 

t — —^ — jT-. Atque cum fupra dementum Jf con- 
Aaiis pofuilTemus, hac conditione exuenda erit Jdz~ 

aequatione per dp', erit: 

„ \ , d z CC jCS , SS 

U. y" «. T— — 



dp df — «'»' . mt^u' ^ »♦<>»» 
— i «-ita«gfHitu«f»co(iC?'-'D+ ^+ j— 



vbi nunc nallum differentiale affiimtum eil conftans, fed 
iam pro lubitu quoduis dif&rendale conftans aflumi 
poteric. 

J. 4L Fofico aucem. «z: » « tt df~ y j .^ 
exiftente / ~ — . V ent primo : 

«=/>^)e^"-'+?-:"(«-+^'-"'"Ofeu 

Hinc 
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'— »»y(i-«A "'J »«o.y(i-M) 

djb tdit-Vudt 
Porro autcm ob dn^ritdu-^Hdt, erit^r— — ^r^ V{i-W); 
. df ■ ' ttdr . ■■ 

^^^a j. C^rHi)idrfinr ^ttdrdnr r *• - - 

2"= — -^ — Vlt uy '"'po'»'''*'*"'*"''"''™''''''"* 

• j'fe_ 'M'V(i- '^) '^^(i-») 'tVafinr kudreoir^ 

""*<jp— ,rfr ~ «J, ~V(l-*'»)~V'(l-ili) 

, . , <// idrdnr , , , . 

bincgue ob — := — • — jr- habeDitut : 

, Je _ JJ»V(_i-il) i »JrcoCr 

Jf~ t 4r VQi-ay 

$. 42. Hinc iam porro obtinemus pro feeunda tiequttioM 

Jt_ , Jz (l-tt)rfi/« tu cof > • 

J p ' df $'dr' 1 1 

qui valor rnbfiitntus in aegnalionc per -^-tt nmltipGc»' 

ta orietur haec aequitio : 

., ddu fa»cofr _ C C a CS ■ g S 

-^(^(-^'"gf+w^^^^w+^^i+s;^^ 

, 3<*»cor2i| , 3»,'«» , . , , ^ 

»»ifrfin(ip-«)fiB(<-y y yconi , 3!«f»/,i„„r A 

■"•^ (C»»-S) V(i-*5^-i;^^ ^(3+J"'»); 

£ ) Quartam 
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Quarcam atquttionMn d. /ang { — — — - •• _ , cnm 

nullam mutadonem fubeat, fuperSuum forec continuo 
repecere. 

$. 43. Conueniet autem quanciuces conftantes .C 
ec » , quarum vabies nondum nouimus , faltem vero 
proxime indagare, quo &cilius dcinceps ip{am aequatio- 
num refolutionem dirigere queamus. Ferfpicuum au- 
tem e(t, fi omnes quanticaces a fltu folis pendences ex 
calculo deleancur, tum vtique fieri debere «=i. Cum 
^icur primum S ab angulo i| pendeat, terminos tam S 
quam i| inuoluentes omictamus, ac pro u quidem fcri- 
bamus 1; quia tancum decerminacionem ad verum accc 
dentem requirimus, quem in finem quoque inclinaclo- 
ncm orbitae negligamas. Hinc aequacio lecnnda dabit: 

*/corr _ CC^ mt yj' <* ^ 

""l-W' — 1-« "»»(!-«) + »'(1-**)''" s«.(i-«) ' 

CC =: — — jf/cofr— - — 

»n 'n» 2ff» 

Cum autem CxJ — ,_7cofr ~''^*°°^'' pro^time, ob * 
valde paruum babebicur. 

>^ 7~ «« "» 21M» 

_1_" *cofr- ^cofr-*cofr- — coff 
^^ m m m 

mde perfpicttum efle oportere, 
• 5 _ , + ^+3? et CC = 1 + 2i'» 

'$. 44. His 
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f 44.' Hfs igicur confhinciuin ~ cc CC valoribus 
proximis inuends ponamus efle reucra : 

HL-i^ ^jpy.-^ CC = . -+- 3+^' = M. 

tm *» . 2ff» 

fcrilMaius enim K pro C, quii littecis maiusculis A, Bi 
C, D«tc^dcinc^s in operacionibus fequendbus rtemur: 
ficque fiet 

S = Vi^ /'^ (?^«-'+^ Cfin,+j/3«) 



•-'11 



J — <*- /■- ^^ ilirV{\-tt) 

"■— »»y(i-«) ^ »»y~«Mi»v(i-«) 

^ (»-it«ngf»-Hitiingf»cofi{ip-ir)) 

, S/^BCOfjl): , 3»/'«» , . , - ^ 

-<- 45i«r' -f^ lii^ (3 cof,+5cof3,) 
m j ««BHin^ip w)fin(fir) /'3»« ^ , g»/'» , , , x 

f. 4|. Pon»turN=«V(i-ii), vtfit««=:}+?±4eL* 
defeQum enim in teimino ipijefinito i compleOi lic^ 
exiftente m = »» -f- a-(-3 (« -H y i «Bm vero ponatur 
S = (i-«)*/lU-, vt Ct R =: ;^:p^-^j«cfipro»eti« 

valores reftituamns , qui ferant, 
I — ** ^ _ i-^te 



.:j^r«--"p;^'«'«^- 



R=: 
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, 3K»-")* <l-«cof/)« , ,^ , - . 
' g^ i-»f)» (I -icofr)» ^ ' '^'^ 

<A| _ » /R^ ( I - »)^<i-t coff )' 

Itf ■ mi '«»»» »(l-«)*(l-ilco(r)' - 

$. 4fi. Aequatio aucem (ecunda £dBA hac HibflltU- 
tione, fi per i - iti diuidator, abibic in fequeniem: 
II ^_*«cofr_^>tit ai/Ti^ (/!?'*■)• >!( t-i *)' 
' <!>■»-" i-»oofr ' »• " M»» ' »<»' "*~»»(i-ico"5o;» 

-.;^(Pra!r)»C'-i«^fHi»ngfcorj(<p.^)) 

0-**)'Ci-«cofj-)» , . . ^ 
+ .»»(.-«)3(,-tcofr)« ' (i+}<=or«l) 

■+!^)^)^-CH.-r.a,) 

Ac 1! • denotet indinadanem meduun orbitae luiiaris, 

^dsntitas i-Jtangf»-4-^taiigf« cofa (?-«•,)'» has diMS 

patwa -diececpi pottrit : 

(i-}tang«') -»-t(tang»» -tai$f' -htt!|gf''iOofi(*-r).) 

qaaram iUa eft conftans.Wecvcro proprie « ogdo et 

inclinatione ptfmift ' ■ 

- •' f 47- 
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$. 47. Euohiamas autem produSa illa ex / et « 
srta', et quoniam excentricitates k tt e funt valde par- 
vae, (iifScit ad eos vsque tenninos tantum progredi, qoi 
coefGcientes habeant H, tk et ei, eosque qoi per altio- 
res poteftates fint multiplicati omiitere. Hinc erit: 

j;5j^=I-+-Ji»-(-*C0ff -t-i*'cof»r 

j^^^ =i*t + icofr-f-i*«cof2r 

(i-tcof^ =: I -1- 3 f cof r, quia hic termmus per f. 
' 3 muldpllcatur. 

(^!^ = 1 + »* Cof r -H i « cof ir 

("Ss^^ =H-»H-t-4*corr-t-5»cof2r 

j^T — ^ m -I- j i cof r, quia hic terminus lam per » 
' eft multiplicatus. 

§. 48- Porro vero pro terminis ex u enatis eft: 



(i-fCoO)' 



:i -H 1 " — » ' cof » -(- i '« cof 2 » 



(i-«)4 
^ ^ =1-4-^« — 3<cof/-l-| e«cofa/ 

c— '%i = ' - 4 ' eof », qoia hic fiaor tantum in 
'■' "^ , minimi» terminis occurrit. 

Hinc ergo coUigimus: 

tm^-'J^-^^^„ + lic0fr-tiaC0f2,-«C0fx 

(l-«)*(i-*co(r)' -vi cof(r-t/) -s/i cof (rT/) -Hi " cof2/ 
F (i-«) 
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(i-»)Hl- «o<J)' = I + ai* + * « + 4*corr + f ** Corii- 
(i-«)=(i-*colr)« -3JCO&-6<icof(r-/)-6rfco((r+/)+i<«co&/ 
(i-M)<(i-<co&)« _ , I. ^ r 

5 rrr-r — rTT = > -f- S *" COf r 4 f Cof /, 

(i-«)'(i-*colr)' •» » 

atque hinc fiet: if — — («-— /K<i-) atque 



-7- = -! 1 cofr cof/- 

«■ n » n 



zei 



(eofr - 1) 



3** 



cof 2r+ - 



- cofi/ - — cof (r + /) 



tk K /T?(fr 1-2« 2* - 2/ 

_1 — ■» cof+r- 

tfr «« xMMw n n 



corr+ — cof(r-») 



2_ cof2r— 00^2/+ — C0f(r+/) 

2» 2« n ^ ' 

§. 49. IntrodttQis nunc his valoribus euolutis in 

fbrmulas noftras, iisque, qui per finum cofinumue alce- 

rius anguli funt multiplicati , pariter fecundum (impli- 

ccs angulos explicads, obtinebimus primum valorem 

ipfius R, qui eric: 

(i -1- 1** + S «) fin 2i| + ji fin (21 - r) + 2* fin (21] + r) ■ 
-f-4**fin(2i)-2r) -(- 4«fin(2i|-f-2r) 

— i / fin (21 - /) i / fin (2 1| + /) 

-f- i // fin (2i| - 2 / ) -I- i«fin(2i|+2/) 

— 3rffin(2i|-r + /) 3t*fin(2i| + r-/) 

— 3f*fin(2i)-r-/) — 3/*fin(2i|+r + /) 

(fini|-|-i*fin(i|-r) — 2fGn(i|-/) 
5 fin 3 it-H 4 * fin (II+'') — 7 2/ fin (i|+ /) 
-H V * fin (31- — io> c6f (3,-/) 
-t-V*fm(31+'') — iotcof(3i|+/) 

f jo. 



R=:i«' 
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4J 



$■ jo. Aequatio aucem fecunda principalb fequeor 
tem induet formam : 

— ~C< + i« + *cofr + i*»cofsr) + £-(i+3*cofr) 

-+- » C i ** -H * cof r -1- i « cof » r ) 
■ « [l + tkk-i-iee+ 4icofr-3« cof.r-««* cof{r-/) 
Wl + 5**cofjr + j«cofj/-6>*cof(r+/) 

(i+ iii+ i«)co&i| + 2*cof(2)|-r)-t-j*cor(2i|+r) 
-|-4**cof(sfl-ar)-H 4 Wcof(2,i) + jr) 

i f Cof 2 (21)-/) J « COf ( 2 l + ' ) 

-(-|«C0f(21|-2/)-(- J« C0f(21|+2/) 

- 3»*cofC2i|-r + /) — 3fit cof(2^ +r-/) 
. — 3tt cof(2i)-r-/) — 3«*cofCii(+r + /) 

3Cori|-(-JCof3i)-t-VifcofCi|-r) + V*cofCi|+r) 

- 6 «%-/) - ««l(i|+')+ V*c((l - ')+ V*cf(i|+') 
. — io«cof (31-/1) — io«cofC3i + /) 

vbi terminos, qui adhuc vlteriori euolutione indigent, 
primo loco pofui, et cum terminus tang g* implicans 
iam (it valde paruus, in eius mulciplicatore fecundam 
ipfius t pocelhcem omifi : fin aucem alicuius momenci 
videancur, loco i -+-'i cof r fcribi poceric i -|- i ii( 
-I- t cof r -h i M cof 2 r . 

§. 5L Pro longicudine vero nodi inuenienda ae- 
quatia fequens prodibic refoluenda : 

F » ilr= 



J» 
2mi 



"gx» 
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K»» "/R.dr 
-^%kk cof 2 r - 3 ^ COf J + ^ « COf 2 

- ^"'":;:f:;^y -^c3+.cor.,)a+5^cofo 

At eft fm (<P-ir) fin (8-t) =:icof,-4(ip+B-2»); vnde 
fin (ip-ir) fin (9-») cfi) r= i + } cf ai| - i cfi (ip-3-) -f c(2 (M 
et fin (?)-!»■) fin (6-t) cof 2 1) = i cofi) + icofa i| 

- 1 col (3^-9-ai»-)- i cof (3«-<P-it) 
Tum vero obyRA-valdeparuum prae k»», erit fatis exiQe 

1 _ _L . /R* . (/«■*■)• 

»«»-/R</r ""!«»»"'" ««)»■• k'»« 

vbi quidem poftremus terminus tuto omitti potelt. 

^. ja. Praeterea vero ponatur » r: i -) , vt fit 

Mtzz—, et reieais terminis per »■• diuifis, qui iam 

»» 
per exiguam quantitatem funt multiplicati, erit 

li — * W»'' »» »* 

A_^.t?«_a*<:ofr+^'cof/-^co6r-l^cof2. 
dr — » » » 2» 2» 

^. ?£* cofC-O -f- 21^ cof (r + O 
» » 

2iH-/R i*- 3«z.' + 2VR^ atqne 

li^ ^ »* 

R= i (i+2**T««)''n*1-l-3*fin(2i-r) — J »fin(i,-0 
-1- 3 ifin(2i|-|-'-) — i<fin(2i| + /) 
-1- £ fin 2>i -H y**fin(2>|-2r)-H #«fin (211-2/) 
^»» .' 4-y**fin(5i)+5r)-f-*«fin(2ii+a/) 
_■_ V^R,^-,, — *«*fin(2i|-r+/) — «/*fin(2ii+r./) 
+ i^""*' _i/*fin(2i|-r-/) — J«*fin(2i)+r+/) 
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H- ^ fin (1, - r) -H ^ fin (s,+r) 

— 2^ fin (», - /) — 2^ fin (5,+0 
im ^ ' 2)1» >• ' > / 

-t- Jrfinii-f-H^iCnd-') — }»»fin(i)-/) 
-1-«»*fin(3i|-r) — ywfln(3,-0 

H- VffmjiH-H^iCnft+r) — J»«fin(, + /) 
-i- }f »* fin (3i(+/) — y »f fin (3,+/) 

§. ;;. Ipfii vero aeqaatio fecunda per hanc fubfti- 
tadonem, poftquam per »a fiieric muldpUcata, in fbr- 
mam (equeRCem abibic. 

^ = ««»» — 3 » « » -I 2 «/11 Jr 

+ 3«"«°gf' (i_cot-i {<(_»•)) (i+iM+i coir+iititcorar) 
-^^ Ci-cof2 (?-,) ) (. + *cofr) 

— 3^(i+*cofr) — ,.(i + iitit+*cofr+i«cof2r) 

+ V (iit*+*cofr+i«cof2r) ■+■ )»(i + 3itcofr) 

•+■ * + W+|«»-f-i*C0fr — ircof/-3/icof(i^/) 

-t-4iUcofr-(-|"Cof2/-3/icof(r+/) 

-I (i-|-4*cofr — 3/cof/) 

-+- 4(i+2i«+|«)6or2i|-f-3ico((2,-r) J«C0f(21|-/) 

-1-3cof (m+r) — |«cof(si)+/) 
F 3 -H 
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-(- V H cofCsi) - 20 -H * « cof Cn|-s/) 
-+- y M cor(2i| + jr) -f- f a cof C2i| + ai) 

— i li cof Cji|-r+/) . — ,t rf eofC2i|+r-/) 

— i rfcofCii|-r-/) — t rf cof Cs>|+r+/) 
^ 3» rcor2i) + a*cof(2i|-r)-f- 2tcof (m + r) 

^»»! — i'corc2i|-/) — i<cor(2ii + ') 

1-|-3cofi)-|- y *cor(i|-r) — «fcor(i|-/) 
+5cof3i| -(- V * cor(i)+r) — 6 < cor(i| + 
-<-V*cor(3it-r) — io»cof(3i|-x) , 
-t-¥*cor(3i)+'r) — iD»cor(ji)+/) 

+ S (3«'''<i-+-JM'r3,) 

§.J4. Cnm ancenific w=»»-t-i-|-3)i-(-yetiiKr: 
I -+- ^ ■ "^'','', — > <» •>' valores rubftituaneur, plutes 
terminl re mutuo de(lruent, aequatioquc prodibit fe- 
quenti fbrnM concinniori contenta : vbi quidem in ter- 
tniois per re miaimis loco m rcribi licebit *», ec i Iqco 
*■* vel *. 

n. AEqUATIO. 
^ =T'-y-t-i«-y*cofr-(-iHcof2r 

-'(• + '-^^VR* + i(/R</r). 

— » (i-ii*-3*cofr — J^Hcof2r) 

-1- ^ (3-3* cofr) - 4/ cofr -+- J»» cof 2/ - 3» * cor(r-/) 

— 3'*cor(r + /)-l- JKi + 2«-+-f«)cof2i| 
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-h Jf cof (ai-f) + y« cof (iir-v)' — 1« cof(ii|-x) 

^ 3*cof (21|+r) -I- V« COf (2)1+ 2r) ff cof (ji-j-) 

I -I- *«Cof(2l)-2/)-|<*cof(2l|-r+/)-4rfcof(2l|-r-/) 
■+■ i»cof(2i|+a/) — #rfcof(2i)+r-/) - j»icof(2i)+r+/) 

„ f2y-4* + 6i cofr + 2 (3(1 + y) i cofr + «/R* 
-f- ;d — 4'Cort+4cof2i|+3*cof(2i-r) + 3*cof(2)|+') 

[ *.C0fC2l|-/) J»COf C21| + j) 

{3 cofi) -H V * cof (i|-r) — 6t cof (i)-/) 
-H 5C0f3iH- V*c<Sf(i)+r) — 6/cor(i]+v) 
-H V *cof (3i|-r) — io,cof (3,-/) 
-+- ¥*cof(3i|+r) — io«co((3i|+/) 

H- ^ ( 3 eofn -1- J eof 3 n ) 

-I- K»» + » +3P+y) ^^ tadgf'Ci-cof2 (ip-T)) 
( I -+- 4 «* -1- > cofr -+- i *i cof 2 r ) 

§.5;. Pro loco nodi «utcm Invenicndo prodib& 
lequens aeqaatio. 

J + i Cof 2 I) 4 Cof 2 (^») i cof 2 («-t) 

■ tcofr-(-Jicof(2i)-r)- — i*cof(2*-2!r-r) 
— i»cof/-(-i * cof( ii) + r) — 4 * 00^(2* -2ir+r) 

4 » C0f(21| -/) 4 * cof (2«-2T-r) 

— 4»cof(2i) + r) — 4 i cof {3«-2»+r) 

3»_f y cofl -+- 4 eof 3 1 — i cof (3* + «— 2t) 

4x«5L-4cof (j?i-<-2t) — 4 COf (3«-^-2T) 

At 
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At pro iacKnatione orbitie habebitut: 

^ lua^ lum •">•' . 

ifinj(ifi-i>-) -+- Jfin2(«-.i) — ifinai)} 

-itfin(2i| — r) + i*fin(2$-i!r-»') 

-i*fin(ii| + r) H-i*fin(2*-»'' + ') 

l-l* fin(2i|-/) -H fifin (2J- 2* — r) 

_-|-4<fin(2i|+/) H- iifin(2«-2r + r) 

i- C-ifini-ifinjii + lfin (ip + «-2») 

-t- i fin ( } ? - 8 - » »• ) + i fin C 3 • - ? - 2ir ) 
Qaomodo igitur his aequationibus ad motam Lunae 
cognofcendum vti conueniat, in lequentibus capidbas 
videamus. 



CAPUT 
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INUESTIGATIO INAEQUALITATIS LU- 
NAE ABSPLUTAE, QDAE VAKIATIO DICITDIt. 

S- 33- 

EK his eequationibus perfpicitur in decenninatioaem 
motus Lunae plurimoruni >ngulorani vel finus 
vel cofinus ingredi, qoi anguli formantur per vt- 
riani combinationem feqoentiuni 4 angulorum : 
I. ex diftantia Solis a Luna, quem angulum pofuimuB = i| 
a. ex anomalia Lunae vera = r 

3. ex anomalia Solis vera = / 

4. ex diltandt Lunae a nodo afcendence =: 9 — ». 
Ne igitur a tanta angulorum muIciiudJne obruamur, a 
cafibus iimplicioribus ordiamur : ac primo quidem in 
eas tantum motus inaequalitates inquiramus, quae t 
<oIq angulo <| pendeant, neque idcirco excentridtacem 
vel Solis vel Lunae implicenc, neque ab orbicae luna- 
rii inclinacione ad eclipcicam afficiancur. 

' §. jy. Has igitur inaequalicates, quae » folo ficn 
SoKs refpeau Lunae nafcuncur, acque ab Aftronomis 
&b nomine varittionis comprehendi folent, ex praece- 
deniibus «equadonibus eliciemus, fi tam excentricita- 
tem >L«nae i qu»m folii » pro iiiliilo habeamus, at- 
ane ioclinadonem orbicae lunaris ad eclipcicam euanes* 
«encem flaeuamus, ita vt Rtt = i, »=• et tang 5 = * 
£ic enim obtinebimuB eaa inaequalitates Lunae, quaeab 
his elementis noa pendent, ideoque tantum, per »ngu. 
.-, -) G l""' 
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]um i| deCerminMitur ; quae cum vnica tabula compre- 
hendi queant, haec tabula variationem Lunae indicare 
dicicur. Interim tamen hic animaduerti oportet, parcenl 
quandam exigoam variationis quoque ab .excentricitate 
orbitae Lunae it pendere, quam partem deinceps fup- 
plcbimus, cum huius exccntricitatis rationem fumus 
habituri. 

§.58. Reieaisergoterminis*,»,et tangfcontineB- 
tibus, habebimus : 

d r nn »* 

d% X_ ^K-p^/Ri/r , 9)ct>'-f*2f/R<Jr 

dr ~»" n» »■> 

Rr=4finai) + ^fin2i) + J»fini|+ V»fin31, «c denique 

+ ,.of., + ,^J.y-.., + i^' +»->^' 
-)-jcori)+ '/•'cofjii 
Hic antem noundum eft efleii=: V(i+ Ltiii!); 

quoniam vero valorcs iieterarum fi et j demum cum 
per conlenfum obferuationum, tum per indolem calculi 
definire inftituimus, hic ex ol>feruationibus petamua va- 
lores Ipfius x; cum enim fit «: 1 = ^^: dr, hoceft vt 
motus Lonae medius ad motum anomaliae, erie x r= 
r, 0085272' Fieri quidem poteft, vt hic valor aliquan- 
tuluffl a vero difKrat, fed errorem fi quii laieac infi:i 
detegemus, iaeUUmcqne eniendibinviSi ' 
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$■ ^. Cum igicur i<m fapra inuenerlmus elle 
» = I3i »5586 ac proinde nn— 175, 71795 

erit ^ = «, 075438, ideoque » - ^ = o , 933089 

Hic autem nnmeras, qui iam quaG medium valorem 

rationis -p exprimic, in omnibus operacionibn;, quae 

fequuncur, frequencifSme occurrec, hincque breuicadx 
grada ponamus 

.-i = .. vcfic. + i = y(4-ii^t*, 

eritqne ergo .= o, 933089, qui valor quam roinime 
■ vero difcrepac, vd mox pacebit Quod autem venu! 
ipliu; a valor aliquancnlum diperfus eSe po0it, inde 

pruno pacet, quod minutus, quae ex terminis — — —^ 

^uandud conlland acnelcere potuiflem, hic neglexi- 
mus; tnm vero fieri poteft, vc rado media difierendalium 
i^ ad ir alia fit atque quandtacum finitanim i) et r, 

$. to, Si has formulas atceue contemplemur^ 
mox ;deprehendemus valorem integralis fKdr cenftare 
ex cofinibtts angulorum 21, i], 311, et 411. Quanquam 
cnim aldora quoque muldpla huius angoli ingredientur, 
Camen &cile patet, coefRcientes eorum continao fieri 
minores, ita vt in quadruplo tuco fubfillere pollimus: 
fimil|s aucein eric ranovalorisipfiusv. Hinc potiamus: 
f^dr'— %aXin\ SScof^i) + «vcori+ 6>cof3i| 
I, r= Acof 2 n + B cof 4 1| + ««cofi + < » cof 3 1) 
atque hos valores fiOidos in formulis noAris fiiblticua- 
'< ■ G j mus : 
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miu , vt inde valores iftornm coefficiendum tfllunto- 
rum detcrminare polGmus : quippe qui modns iptiflt- 
mus videtur ad cognitionem integralium perueniendi. 
Quia autem eft circiter > zz jf^, patet terminos pcr f 
multiplicatos prae reliquis tam elle exiguos, vt eos qu{ 
multo fuerint minores, (ine haelitatione praetermittere 
poifimus. 

§. «I. Per hos ergo valores aflumtos conrequemuri 
^ = ._(iiMa)cofz,-(2iI±»)cof4, ' 
' + ^(3^"+ aa)^„f AC3..A%a) 

^ ■ 'KCOfl = ■ 1»C013I| 

atgue ob x - - =: a erlt minimis terminii omiins, 

quia hi in operatione multo magis diminuerentur: 
A^.^(iitA+J)^„,^,_(»B + »2„f^, ,.> 

-' -—taoifi — ^— ■'cofj» 

His pofitis erit : ' 

^'=-Ih„.f=.»fn.,-^»^fi^/i!lM?Dfio4, 

(2^,g„, CiiLL+fl.finj, 
nn tm » 

Sff 
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— T-2-:=r-fin4ii. i— =-4«lin4K+ -^ — - finaii 

i cof 1 . i/ii ^ 

— > — —- nn «. y- := — o fin » 
dr dr 

§. £2. Quod fi iam fecundum has formulas quan- 
dtas jntegralis f^dr difrerentiecur, obtinebicur: 

'*,-<-C^i'-3-i>.finj. ' 

Com iam fic p«r hypotbefin . 

R=i'fin2ii i-iAfin4, +4vfinii +V»fin}<l 

J a ff # . ; 

^ii- .+»1, +11, ^ 

:,' ■■ -2i, .^ 

2XUI 

prodiblt terminis honiogncis oempatandis : 
:. __ , a('2i.B + S8) + aaS(gKA + «> ^ qB 
'*''-"* —r» +i5i 

.,s- 3A 1 «c»A+g) : 



2»ff nm 

* a»« »» 



a(2«<-(-«) 

»» 
G J f «J. 

Digitized by LjOOQ lC 
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f $3. Aeqnacio autem noftra difierentip-dUIeren' 
tialis,(i pro/R dmv valores alTumti fubHituantur, fe- 
quentem induec formam : 

7-7 =: (i*-y) - s»?( cof 2 n - » aSScoffn -Mwcofn -iiitvcof^ 



^ 2»» 


+ 13 

^ 2»» 










- A 


-B 


— n 


-«» • 


.3AA 
^ 2»» 


+3AA 
^ 2»» 




' 






+ i 








, +(4y-3') 


A +tn'-j5B 


+ ^. 




»»» 


a»» 


^4»» 




+|A +ii 


: .+ i^.. 


• +li,- 


+^1, 


^4»» ^4»» 


^■4»» 


^4»» 


^4»»' 
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vbi quidem' perlpicuum eft, quinun «ermini relpeSa 

reliq^otuni' tam finc panii, vt (ine errore ddeti queant 

"■'- ' ^ '• ' itt 

§. S4. Quaeramus ergo primum diSerentiale -r 

at 

te reperiecur : 

., c^..toA+«lH-iliitA£^fin2v 

■ > , - »» ' »» ■ :-',: . \ 



. , , ■A(?K..« + 4)/,. _ 
C-3«'+ — ^^-''•''J-T 



pon»> 
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PAPUT IK fj 

ponatur «ulem brcuicads «rgo:: ~ . 

^ = - A' fin 1 i) - B' fin 4 >i - V » Catt, ~ ^' >^n 3 ig 

A' = J A + At^s-t-^) - 52Ii?A±iS3 

»» " . . nn 

B'=4.B-'5^A+a) 

A(2«^+a) 

*/ = ,.<_ *<:»■"■ + ») 

$■ 6;.. Hinc cpm fic: 

_&!!^^-^"^+«^cf,-^+-i^^cr,-C^±0,cof3, 

^=cof4,.^=4«cf4,-"^°;^+^cf2,-''"^+^ 

-^^— =eof,. ^=«cof,; etT^-j^=cof3ii.^=3« cofj, 

piodibic 

^ A'(iKA + a) ^ aB'(jKB + g) 

^=C-4.B'+'^±?)cof4.'' •. 

(-.^+^^^^ J^ ^- ^ eof,- 



leu 
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f9 e A p vf ly. 

lea fubfticucis ruperioribus valoribus : 

, aAtt(2itA-i-a) 8aB(iKB + g) 

«w »» -• 

, , , l2aB(a«A + a), , 

'*'"_, , n , 8«A (2«A+9l)^ . , 

(-««<+ 5 — i — — - - — i — —■') «cor» 

* »» »» ' , 

/■ / , 5«A (2»t + a). _ 
C-9«a< + ' =^— -!— ^) » €or 3 II 

$ £S. Hl iam termini fingubtim ijlis, qui $. S3. 

llint cxhibiti, aequales ftacuamur, atque fequences prodi- 

bunc determinaciones, ' 

j 3AA+6Aa+a g 3A_. MA(2«At^ g«B(iKBtgj 

s»» ""4»» »» '•'»», 

_A + 4-«?.+ (itl5A + £3:-4«.^ + 'i!BC^aiS 

B :..3 I 3AA + 6Ag+ ag , 3A (4y-3J)g_ 

».6.«B + t2A^"Ml ■ 
_. + j_,i,+ 31+3?__„i+ 3;A(j,!^)_;AM^^ 
, . , a^ , , j:aA.(aie4-}-.a) 

-*+.v.»i.+ i-»=-"«»'+^ir^ ,,-, 

vnde primum quaed -debcnt valorcs vero ^osifBi, gqi 
funt: ' ■ ' . [''' ■ ■■ ' ' 

*— 4«' " 8«' 8«' 

A = - L+-l«J;h~li^«; i =~'AiVi- 
4aa-i 1—«« vu ^adf-i 

'■''■ - $-«7- 
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c A Pitr..T. m sj 

f.:£7. i.Cateulus ergol&^BcniiinaScf inSttu^ri 
»=0, 913089 .; ,/» =.9, 9^j)9J3' , ,, ., 
» ^ », o68i27 ; /» r= 6, 663887 
.' 7J«.r: £H 3047J7 
hm e(t iS»= <i 873013 

fubtr t r/3:='!0, :47T'1« • 5 : :. 

a = - o,'402; erit /-« — j, «04108 
■ 6 = -o,63y;- -/-t =-5;-8»59Jr - *■ 

•tque hinc cbnficietu^: 

4aa— l', 1-11« ' gm-l 

qusrum «tgo .litteraruin ralores pWiimi Tunt— ' 
A-=, -T.:ft SJ83V .•=;-*-:14.-96?i ; * ;;=— £y46.l3, 1 

§..■6$^ 4^efaoi,us hinc p!^mui9jri\|pcKji(tteia- 
Tum S^ et B. ■ , ': . ' 

• ' ■ a=:- 6,804; /-?(=9, 9651 3» ■" ■'■•-) 

a«A + a=:-3,34i; vnd)S'9,o|li^tur , 

4 . S8 'U^+^ ■/4;i73=o.<s6o5b.:.r. - " - ' > 

Ti. ■■ r. ■■ - .;■:/» A_i,J448i5.'_ 1. 

,..,;..__ -\ P^ori 0,3719 88 "»•■■■■ 
s^;'-' 18i= -f-"6,oo«jr if»'hJ 798454»' I -'~''' 
Ddndceft. '. y- '- c'.' '!:': .:.-•' ,:.!■, ;.:"> 'i.i-j 

to««^.) B.=«tt5- 3A^ ^A^«iA«^aa - 8»A^«A+H) 

feu »-=,*•? 2^^; vnde r^««rfinr.o - = o :.- i ! 

lOOCI-'! ... 

c ■/ ^■i='4i-b,6iiys;i ' itVtf''=i'8j i6«94*^'^ '^ ■■' 
c . .. H $.«9- 
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•.-■^.,49i'' Mis km nloiibDS' prDxiinie "V»is>i^enti$ 

quaerantui' exa£U, «c prteo Jqnideiii ;■' ■ - " 

,«9f-i , , . 4B7a(7.iBt»)+ag(2«AJg) 
i*4 — — i -n : ; =; — 

;.-"'. ,o z .. ■' \ «w r.j ; i. ; 

vnde reperitur"»t,ontB::;^' , . p, 

a = — .0,8037? _..'. • '-91 = 9,905138 

a(t — — *— ■ ^ ' — ' ' " ,. — *• 0,55301 

a =' - o, 7ob4g~ . '.'' . f-^ti '9,84539* 

1— "■is f i.' + a(aK« + iii3 _ ,; .'^.. '.." ' 
3ttt = r^V.-'^. . :{ ' '^. — —^j:p.&2.i3soa •. 

t = - 0,76413 . . , /-i=: 9,883167 . 

"'■■A^-i"i,!r582i5''- . '.■ /-^A — 0,099771 
(.-«.)^i-^+*^-+ <)-^A(»,+«) + .A.(.I.< +t) ;^ 

* 4»»!.'.... m: ; ,~ ■■ ! .. ..;. 

, |f-3.»A«+.aA.(.2»< + 6) ' _ , „,„ 

■*" »» — ■r?'^"» 

hinc * r= -it- !30)988-,^ :.et / <i = 1,491207 
Vnde patet .■mdoren» i^us 9 ante inuemnm boh» fitis 
efle exaSum, exaQior ergo prodibit ex hac. fiirmula ' 

, 5r" _ , i(4-f)+a( :8ic<-2Kf-6)_ , 

hinc a = — o^ijpsajt! -.'.at.- .'; /-*■=: 9,.599Z3f . 
vnde «ti«n cxa£^ vtlor.ipGus ji repe(itgr^.ef quo 
" -; denuo 



lyGoogle 



denuo vaI»e1pfiiira<eafrigjetiir,^lt^deataAcnnHaciS=e« 

a&e obtinebitur".;..! -" .' ''. ; ^ -"- :> 

« = -<■ i,*J3? ■■ ■'•■■ ■■ .-■■: I^IJ-'a:;<s,SD*az*o 

« = + 44v 4» • •' . . 1 1 tri,-fi48i6j 

Sn-o, 9500J. . . /-6 =9, ^774"? • '' 

f ;:"i. ,.■■■•■■ "^;V) -■-;' io^ ? '"."'i^ f^ ~\~ •* ^-.^ *^ ^ 
§. 70. Hinc lam kccitiaou;,, guaeramus valoreht 

ipfius b''^ ' . " '■ '"' "■■ ' . . , ^ ...j-. 

{9" - 1)* = - V -4. ax»-ii+ J-iM^iLlit^ 

lf±:f 1,0146 . . ^ /■^ii:;Jo,oei6}i4 ,v 

ttide fi Senqp prtteGtdettUs-valtres corrjjjaittar, jfiel? ''' 
«"-'1,2630 .- ,,. if-tt~0, 10140J 
iz:-o,9Soo ',.-"-.:.,-/-■& -=3 9(517779(5* ■'•'•- • 
»— -^44,5»!: - ; .z.jf': ^Kl =+•.•, ««SSq*- .;. 
i;r:.-i, oij, .... ^-i — 0,006409 

' ■ ■ ac:- b,'8d378' •' ■'•i ' • ' '■!-%— % 905138' 

58= + 9, 006^7 . . . ,/ S8 =j 7, 843402 ^ ^' . 

'- ''A"£; '-■!,' is'^26 .■;"■",' '/-A:£ 0,699771 ■ 

B=+.o,oii79. . . / •'B^ns; 106947'' ■' 11 

^B .autcan : vajaiibvji •imieintis bolligitm^finie; -r - ■. " - '!• 
it—y—^0,ovtvi- '•< !;.-' :...r .r. .. . -r ; •.: / 

Hic autem valor partem infuper accipii cum ab excenttf.; 

citace Vtriusque orbitae, cum ab inclinacioae 6riundani^> 

quii»deineep»*«nBin*limtiS.T --!-'-'-■ - •■:: 

• §.'71. - Ex hia ergo vabribus SaS^iiiiust f ' " ' 

/■Ri*- = - 0,80378 corai) -(- 0,00697 cof^if-"" " ' ' 

,• .S.^SPSU» ■: -i ■':■■:• 7, S4340» ■ ' " -" ''■ ■ 

;•«— I-, W JO ixqf '^ i -H-'.<s, 9ijo<)VCD(i3(i|0, — i> .-• .' 

, c,.io»49i ., T i *Sp?^3f.i.»' — !C~ rii 

' "l H a V— 



T^ r\ - 
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t — ■TT «i iJSs6 Cfrf"!!) -Jr Q, oiayp Cof 4 1^ 

0,099771 8,106947. . .... ^ 

e+-44.-5S5 » csfii — 1^015 tfofsv 
1,648604 . ,o> 006400 . 

hlncqu^ forro ; , - , .. ; 

dp zz Ji -4-. o,oi9oijco.fa ,11 .^0,000076200^41) 
Sr • ■ g, 275095 ■ ■•-' ■■5,^81955 ' . 

H-o,oooiio3 

". — o,j038i f?pfii-|- 0,017068 «cofjij 
■ 9,7p2370 8,2312184 

« *.^i— ;^ - -. iwanmusque « - - =: a, caT 

ftente «:= V C-i-4- i±i^) ' .. 

\. 7*1. Fonacur threuitacis' gratia ■ "- = 

jjjtft j" - ■ ■ \ -\ ^ ■ - ■' 

^=0-I-^ cof s 1 — ii cof4i( -^--.SKvcorii-t-gfcofsii 

erit^=i + ^cofifl— jQcbf^i) -^3?fcoff|-4-®»cof3i( 

litqne ad-inte^n<3>iin,:'. , . , o 

<? = r -+• )».6n. 2.!( .— n.fin 4 1) — t » Gn i •+»• * » fin 3 if 

vnde per diiFerentiadonem elicitnr: - ! : 

3- — 0-l-a«)jcol2'i| — ^4«(icof4i| — «tfcofij-l-jajrcofjil 

^|) — jQ|)cofni-(-?>l>cof4» — 95|)»cofi|— 9{)i»«ofj| 
+ 2£l(I — ^jj^^cof^i) +2SR(|»cof3i| 

hinc ergc^ fit : ^ . 

0=0 — ^p — 2 jan r:»-!- coooiioj — q5|( — 2jCi(| 
( 2 « — OpXiJ ii:.q> H- aqVt i- 4 M = ■+- *))•; 
. t = 3t — SRp^ , j.«.<a: @ -h SR ti»:— *() ) 
-vj ! 'C Ergo 
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Ergo ()— 0,016151 / .. . /))r:8,oo8208 

(|— 0,000071 - '. . /(|=rj,8j938l 

~ ■ t=:o,534}5 •-'• ■ 11—9,1^1911 

- 4^0,00790 - . . li — 7,391466 

zz K — 0,000080 

§■ 73. Longicudo igitur hiiiae 9 quatenus pendet 

I fola dilhnda lunae a fole erit 

^—(;it^,oooo8o)r-l- 0,010191 finii) — cja^sj^fin)) 

— o,oooo7afin4iiH- 0,0079011110311 

Simili modo oum diftancia lunae a terra pofita fit =: 

*^r f , ob « = 1 -I , quatenus valor ipfius « ttor 

U phafi Innae pendet, erit 
» 3: I - — 0,00716 cofa f| -f- 0,00287 * 'of 1 
+ 0,00007 cof 41 — 0,00009 »00^311 
Verum tamen^hlc vabr liccerae ac praecipue ipfius << 
non admodum certus videcur, cum a terminis negle£lis 
licet minimis infignein mucationem perpeti queat. Hic 

enim pro a non folum x fed 11 (- 0,0001 103 

accipi debuifiet; quare cum valorem ipfius a propios 
cogttolcunus, haac determinationem repeti conuenict 
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CAPUT V. 

INUESTIGATIO INAEQUALITAT.UM 

LUNAS AB EIUS EXCENTRICITATE SIMPUCI 
SOLUM FEDEHTIUM. . , 

$• 74- ■ ■ ■' 

Quemadmodum in praecedenti capite inaequalita^ 
abroluia feu variacio duabus partibus conitans e& 
inuenta, quarum pofterior a littera v feu a pa^ 
railaxi rolis pendebat, ae raaiorem curam requirebat; ita' 
etiam inaeqiialitatesj quas hoc capite fcruiamur, parte^ 
continenc ab eadem parallaxi folis pendentes; quarunl 
indagano quoque accuratiorem cognicionem quorundam' 
eleroentorum exigit Mancobrem ec praecedentis capi- 
Ijs erhuius partes, qUae licteram v inuoliioiit deinceps, 
cum reliquas inaequalitaces, a parajlaxi folis non penden- 
tes decerminauerimus, feorlim inuedigabimus, acque ci-! 
tulo inaequalicatum parallaQicaruni comple£temur. 

§. 7;. In hoc ergo capice ac fequencibus, dbnec 
ad paralUyin folis peruehiamus, cermlnos fbrmularunl 
noSrai^m per v. inulciplicatos tantisper remouebimus ; 
et quoniam hoc loco tantum propoficum e(l in mocus 
lunae inaequalicaces a (bla excencricitace orbitae lunaris 
ortas ■ in q nirer e , eos termina»-qni vd exeentricitatem 
folis e vel inclinationem ( concinent, praetermitcemus. 
Cum aucem in formulis noftris duplicis generis cermini 
relinquancur, quorum alteri per *, alteri per it funt af- 
fe£ti, inaequalitates ab excencricitace lunae i pendentes 
; . •. ' ' ', f in 
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«■' liaas pahea dillribai eonaeniet; qtkaniin dieri ex- 
centricicatem tancum fimplicem t implicec', Gni Iidc gc 
put dcilimtBr, alcert vero exceniricitatis huiu^ ^uadra- 
n> ii afficiatur, de quo in Tequenti capite agemus. 

' §■ 76- Venim tam in huius generis inaequalitates, 
quam in requenies, omnti imequalitates ablblutae in 
praecedenti capite erutae prae^pue Ingrediuntur ; ex 
guo eas quoque in calculum incroduci oporcebit. Reci- 
nendae ergo erant in calclilo ncterae 0, 3S et A, B, 
quarum valores cum iam conflcnt, calculus vehemcn- 
W contrahetur: imprimis autera qula valores littera- 
lum 93 et B pe!r fe funt admodum parui, quatenus illi 
in valores fequendum terminorum influunt, cf{eSum 
pro nibilo habendom pcaeftabunt. Inueftigadonem er- 
go noftram ica Incipiemus, vt pro /Rdr et v valores 
ii£tos aflumamus, ec quoniam /R dr nullum cerminum 
conftantem, v vero neque conllantem neque cenninuia 
huius /ormae a cof r condnere debet, ponamus : 

/•R<ft E^ 91 cof 2 i| -+- 58 cof4 1| -)- S * cofr 

-H. fflicof (»'>| — r) -h S^cofC^i) — !■) 
-\^ g t.cof (2 i|-Hr) -H ©ioof(4i|-4-,r) 

o = Acof»i( H- B cof4? 

-I- D*cof(»i)-t-r) -(- F*cof(4ii — r) 
-J- E*cof(2i -+-r) -i- Gicof(4ii-+-r) 

-Tbi <quide9i :&Gile «elligeK liGei^coeffi£iencesg,®,FetG 

fff» ipininu» ... 
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$. f7. Ex his intem vtloribiis iflbmtis dbtiaebt 
mus ex ($.52.) {equentes expreffionea. 

^^ A(3..A+ia) _ (U|LA_±J[)cofa,; 

C- ft-^^+^) + A(3KA^:^3,„r^, 

^^_ (_1 + 2^ + A©+«Djicof^ 

^" _(%^Jf(„.,).(2^i)fcof(„+,) 
J«^S),,„f(^,.„_(«^®),,<,r(^,^,) 

Patebicenim ex valoribus qui inaenlentur, littenu Det^ 
tantum prae reliquis fore notabiles, ynde terminos excom- 
blnationeTeliquarum litterarum oriundos tuto omittere licet 

Pro valore autem ipfias -^ edun hi termini ez combi* 
natione orti omitti poterunt. PoCto ergo, » + -^^irr^ 
'. — i fen « + o, ooono} - -. = « etit : 

Ciim enim haec formula dlflerentiationtbus ' inffituendis 
ioreraiat,. reliqui tsrmN polt~pcin»im"eani'<ilitsi io^ 
lis combinantur, ficque tanto ininores terinihos'' pr6d» 

cunti 
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cunt, qui ex calculo fine errore expungi poterunt: 

wque ob faanc cau&m in expreinane valoris j^, ilwm 

terminos prae reliquis admodum paruos praetcrmitiere 
vifiim eft. 

§. 78. Valorem antem ipGus R atque t-t accnra- 

tiflime exhibeti oportet, propterea quod his expreffioni- 

j„ 
bus totus calculus pnecipuc innititur, dum valor — 

formulam tantum fabfidiariam fiippeditat. Erit ergo 
R= 4rip2iiH-i^fm4iH-3ifinC31-0+3«in(j,+r) 

^l£ifi„, _ l^trmr 

— i^ i fin »■ -h — * fin r 

nn nn 

vbi quidem terminoa ab i non pendentes omittcre pos- 

fumus, quia iUorum iam habuimus rationem, ita vt lit 

R = -\- ?^|Sffin, + 3Jfi„(„.r) + 3*rm(2,+r) 

-i- i^ifin(4,-r)-1-i^*rm(4H-r) 
4- ^*fin(4,-r)H-^*rm(4-H-r} 



$■ 79- 
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§. 79. Simili modo terminis a k non pendentibus 
omiccendis liabebicur: 

^r=-yic(^3k(i2i)-r)t3fcH2iH-2«3*c(;4ii-r)-2ii(S>c(i;4i|tr) 

-2«S -2K® - Sxg -)- ?^ i ?^ 

a© ag as ^'"' . ^™ 

2 0» 'inn inn 

^^ _D -E -F -G 

a»» 

+ ^^ -HA -l-iA -^ }B -HB 



3AE (gy-|i>) p . (it-jt)^ 3AD 3AE 

^ff» »n nn nn ' n» 

_3AA (3Wy) . , (3MI)a -^ - l^- 

2»» "^ »» + »» ,4»» 4«» 

, 3AD +3A© jAg 

»» »» »» 

jAg jan |aE 

""^ »» ■*»»»» 

3j[D 

»» 

, 3^E 

»w 

Hic fcilicec plures terminos, qui hullius fncuri efient 

momenci, omilimus, ne calculus nimium implicirecur: 

nocandum aucem eft eStii=iV( i^^^^-^=.tJr^^^!^^^ 
V tnn y ^xn 

proxime; vnde M = («-i)»»- — et ^ ^ ^ ** ~*~*' 
4 - 4*» 

= 3(»-)+^»^- 

§. 80. 
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J. 80. Quaeramus nunc quoque ex forma pro/R dr 
&9a valorem iplius R, atque exclufis terminis ab k non 
pendentibus reperiemus : 

a(MEt@ ) «(«DtTO g is(2KAmg(«Ata) , 

R={+— — (ia + i)S) ifinCsfl+O 

(+%^),ft^i«-(4*-.)3)«n(«-) 

ttque infticuca comparacione inuenietur: 

» » 
(2.-0 5D= 5J _ 3: (j.+i) g= ^—3; 
(4a-i) 3 = i^ H- « ("Dtmt SC^At a) - j(2 AtD) 
(4a+i) ®= 4^ -H ^W@)-4("AtE).tg(2.Ata) 

§. 81- ^"0 diSerentiali y- inueoiendo, praeterter- 
minos fupra iaventos habebimus: 

' A(2.Dta) - AC^Etg) _ P(2»At a) E(»At a) ,^j^^ 
^'T n» nn nn nn ^ 

(+ i^ _Cm- 0D)*fiaC2.^-r).+(?^ ^C«ti)E)*finCii|tr) 

Is ' -+- 
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Fonatur iiDtein breuitatis gratia: 

^ = - A'lin2i - B'(in4« - C'*finr-D'*fin{2i|-r) 

' - E'ifm(2i + - F'i(fin(4i-r)-G'*fin(4ii+r) 

2^'.A.+ A(«L+»fc2B^«) B/=4.B-^^^+iQ 
^,_. -ACa»D + a)+AC2KE+g) + (D-E)(i«A + a) 

C,e O = - ACX)-@) -^'a(D^ 
na 

D' = C»<«-i) D - ^ ; E' = (i«-hi)E - ^ 
F/ = (4.-1) F - 4? - ACi«D-HTO-D(a«A-+-g) 
G' = (4«+.)G - 1? - A(«E-H®!e(»A-<-^ 

$. g2. Hinc denuo diflferentiando obdnebitur ter- 
minis tantum per ii muldplicatis fcribendis : 
'^■"—r r, I A'(2«Dt P), A'C..Etg) , D'(2«At a), E'(2«At ^ . . 

{+—- Ci«— i)D') *cor(2,— r) 
(+ ^ - (»•-<- 6*) * oofCz,-(-r) 
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It fl n It n 

vnde comparatione inftituia orietar: 



v.¥^ afsa-i) * aA' . _ -^ 

(2tt-i)*D « -i= ^ A 1-3-»*© -D 

. ■ . . 49tg-hCaY-4^DH-(3+3ftTy)A 



H-*A -f 



,.tag+a'y-4J)E+(}4.,>i + y)A 



■=♦ 



/„.,\.F- ^<4*-') B (4»-i)A(a«Dta>(4«-i)D(MAtg) ' 



4ff A'(»D + g) - D'C2.A+g) ■ ^^. . _ 

. , n ■ iaS + ^AD-tAA+jAgl+^aD "> 
-l-tBT r-r ; — : 



(4.ti)'G ^^'^^ B (^oWa^Et^a-^^^WE^aWVtg) ! ;; 

48* A/(^i.E-Kg)->.(2«A-t-«) _.jin!_G - 

j. j B -.j. igg + ?AE-^}AA-t-jAg-t-?g E 



I3 



5-8}. 
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§. 83. Incipiamus a coefHcientibns ©, g, et D,Ei 
et quia S eft quancicas adraodum exigua, erit: 

Ca«-i)®=r— j-H?|; C2« + i)S = — 3-+- ^ 
((2.-I)' — 1+ i^^ D = — 3— }A-l-a«35 

((2« + i)' — H-i^)Ez:— 3— iA-l-2Kg 

^. .^.(i^A+f _(3K-3+i^)A 

vnde. reperttur: 

55=- 3, «03 J . • • '-©=0, J5«724 
S =; - 1> 0890 - - • <- g = o, 037028 

«cpbrrp . . 

C-o,14973+^-^)D=:-i,40048-7.43i5 , ^. 

fiV-iitl (■+— — Xi,62j 

(+7,li497+^^)Er;-i,40O48-j,74O3| "" 

:; &' 84.' ; Qo<Sniant auieffl valoreni ipliiis ■- non- 

dum ti()9ioiu^ hunc terrainuni, cum certtrfit valde par- 
vus, reiiciamus. Poftmodum vero cum iftum terminum 
cognouerimus, &cile erit correaionem inde oriundam, 
fi operae'pretium videbitUr, inii^nire^ 

p = -|-3S, 3S«l . . . 'D = r, 548588 

E=:t-7- 0,5739 •'•'■.- '/-S= 9, 7588.48 ■ 

ForrO autera litterae 3 et ® ita elicientur, vt fic. 

(4 «-1 ij S^Cb,o005i9 — -"0, 30976-4-'o, 06852 r— 0,280^2 

(4a4.i)®=o,oooj29 -f-0,oi028-Ho,O2O7i H^b,-02i!i38 
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8 = — -O1I907 . . • /-S = 91 28041« • 
®z: -+-0,0124 . , . /® :z 8,087607 

Pneterea autem Golligiinus fore 

ff = — 0,67465 . . ; /-gz:9,8»9072 

vnde em proximc — =: 0,00154, ex quo aceuranusi 

condudicur fbre 

D = -»-35,3724 ; . /D =1,548664 
E = — 0,5741 . . /-E ;z: 9, 758988 

$, 8;. Reliquie aequaciones nobis praebebunt 
6, 4655 F -f- 3, «7820 = o 
31,39466 — 0,29574 = 
vnde obcinebicur 

F = — o, J6S90 ; /-F = j, 7J503 j 
G=-t- 0,01382 . /0=8,140620 
te denique y= 1, 40673. 

Supra aucem iam inuenimus {/—/ = 0,01742^ vnde 
ambas illas quantinces ylec i, quas inido ad veros valo- 
res conftandum licceranim «1 ec x decerminiwdos afium- 
(iffius, nunc cognicas habemus, eric enim: - , ; 
j=2,84«30, et 2y-4 J = -i,45899 

ac propcerea parcicuhe illius — haQcnus negleSae 

valor erit -^- — — - 0^ 00832, cnios ope iam litceiae 

vn -•*...■ 

D et E iccuiadas definiri pocerunCi . 

?• 8«. 
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§. f g. Hinc autem potiaiiBum valor ipfiut ma- 
tuionem paticur, fitt eDim re vera 

O, 2S805 D =: - 8, 83fi98 feu 

0=34,24520 . . . /D =1,534600 

7, 20665 E = - 4. 14578 feu 
E = -0, 57527 - • .<-£ = 9, 759874 
et quoniam D parte fua tricelima dimiauitur, in eadcm 
fere ratione diminuenfur valores litterarum € et y, ita 
vt exaftius fit: 

6 = -0,55217 . ■. . V-S= 9,814361 
y =+1.35984 • . • /7=0,133490 
'= + 2,75336 . . • /' = 0,439863 
^2y— £f __^ j 
tm , 
Deinceps autem operae erit pretium in hofi VAloresid- 
buc diligentius inquirere. 

■ §. 87- Cum igitur finxerimus feqnentes valores: 
/R</r = a cof^ii -H 95 cof4 <| -+- g t cofr 

-t- ®*cof (2i)--,r) -(- 8*oof<41 r) 

,,■;,■ . .^ a tcor(jj.i|-+-r) ■+. ®*cof(4H-r) 
ci = Acof 2 i| -t- B cof 4 i[ 

-|-D*cof(»>i — r) -H F*cof(4i| — r) 
-+- E * cof (2 1) -f- r) -h G *oof (4 H- r) 
homm coeiBcientiom valores func 

9l= — 0,80378 A=— 1,25846 , 

SS = + P) 0069^ B = — o, 01279 

£ = -0,65217 • • 

,5D=-3.6<)3iO . D=+34,245io 

" E = — 1; 08900 E = — o, 575*7 

8 = — 0,19070: 7= — 0,56890 

0) = + 0,01220 G= + 0,01382 

vnde 
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vnde pro diAincia lunae a terra * ■=. .^Ljf, *>' 

»r:i — 0,007161 corii -f- o, 000073 cof 4 it 
+0, 194888 *cor(M-r) — 0, 003274icof(li|+r) 
— o,oo3»38*cof(4ii-r)-(- o, 000078^00^(41+^) 

%. 88. His valoribus iil §. 77. fiibnicuds bbdnebihius: 

^ 11 + 0,019015 cofaii — o,ooi»»5 icofr 

Jr +0,0001103 - 0,000076 cof^ii 

— o,384ioicof (2<|-r) -I- 0,01278 *cof (ai+r) 
-\- 0,00*647 k cor(4if-r) 0,000219 * cof(4i|+r) 

ad cuius integrale inueniendum ponanius: 

ifi=:Or-t- ?l'(inn,-+-a5'fin4i -t-S'ifinr 
-+- 55'*cor(2r-r)-l- g',tcof(2>i + r) 
-H g'(ccr(4i)-r) -+- Q)' » cor(4i|+ rj 

entqiie ditlerenciando et tierifiinis iam cognltis omrccendis. 

^ — m: ^CaP+g)) aymE +g) tl'(2»A+a) gliicA+.JO ... 

ir •»> m m im ^ 

(- ^-|^-f- (i^-OSy^icor^^.-r) 

491' 

, (-i=- -^-(Jn+OgO^eof^i^ + r) 

(- f-«^^?!«.-0i$0.cof(4,-r, 

Fro tenninis aucem iam iouentis eft 
= 11-0,000080; a^^OjOioigt; ayrii— 0,000072 
/?('= 8,008108; /a'=— 5,8J938I 
K f 8,. 
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%. 89. Comparatione iam infticaca (iet : 
C2«i-03y=:-o,384io + -^ i (i« +i)g'=+ 0,01178+ -^ 

C4.-o3'=+o.oo.647+ 4^+ a'C"D+mjs :(«A+g.) 

(4-+0®'=-^ooo«<,+%+ «'C-«E+g)Tg ^'A±g) 
e'=-o.oon5S + k!lP_h®)±lk!iA + «) 

a'(2.E+g) + @'caKA+a) 

n« 

vnde colligicar fore 
g'r= + 0,01083 

5D' = - 0,44167 • . . /-IC^ 9. «4509» 
g' = + o, 00499 . • • ' S' = 7, 698640 
3' = + 0,0054« . • • '8' = 7. 737733 
®'r:- 0,00010 • . . /-®'=6, 0O2J37 

ita vc lic 

9— {«-o.ooooSo»') -H 0,016191 (ina))-4- 0,01083 *Kiir 
— 0,0000726041] 
— 0,44167 *fin (21) -r) -)- 0,00499 *fin(2i|+/-) 
-t-o,oo546*fin (411-r) — o,ooOio*fin(4i] + r) 

vnde ex comparatione mocus medii ad modum ano- 

inaliae eric 11:= 1,008607, ec « = 0,93327$, qui 

valores iam propius ad veritacem accedunc, quam ha- 

Qeaus vlurpad. 



CAPUT 



lyGoogle 



■« (o) » « 

c A p u T vr. 

INUESTIGATIO INAEQUALITATUM 

lUNAB A QUADRATO EXCENTRICITATiS ' 

IfSlyS ORTAKUM, 

§■90. 

Peruenimus nunc <d alteram partem insequalitatum 
in motu Lunae, qua; ab eius excencricitate k pen- 
denc, eiusque quadratum inuoluufit, ita vt bic non- 
niii eos terminos iimus contemplaturi, qui per quadra- 
tum excentrjcicatis luoae H fupc multiplicati. Hic au- 
. tem tam in valor^m ipliu; /R^', quam iplius v termi» 
ni &>rma< ^icoi^tl et i^i cof 411 ingredientur, qui poft- 
quam fiierinc inuendj termlnis huius generis iam 
•nce inuencis adiici debenc ; praeterea vero vtrinque 
etiam tecmini formae it cof ir accedenc. Hinc po- 
namps ; 

/RflS- z: a cof 2i| -4- a U cof»i + » cof 4 11 -)- 6 M cor^i 

-+- g * cof r 4- D * cof ( 211 - r ) -h g * cof ( 21) + 

H- 8 *cof (^l-r) -+-®*cof(4>l + >-) 

-t-^ «* C0flr-H3<* C0f(»|-lr)-l-« Mcof(21+2r) 

-h« «cof (4i)-2r) -t-93lMcof(4i|+2rj 

B — A cof 21) + »U cofjii -+- B cof 41 H- * W ,cof4» 

-+-D * eor(2i|-r) -H E«cof{2n + r> 

-(- F* cof(4ii-r) ■+■ G *co((4i|+r) 

-l-HMcofar-(- J»*cof (2i|-2r)-1- K H cof (2i|+2r) 

-4- LMcof (4i|-2r) -+■ MH cof (4i)+2r) 

K » $• 91- 
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$. 91. Naac ad tcnninos, quibiw ante valorem 
ipflus -^ exptimi inuenimus, infuper ftquentes pet H 
muldplicaii accedent : 

f ^ . . . . +D(3«D+£©)^ (-JwiU) SDxj,^f 
<*■ 2»' 'K im »* J 

( ("H6) D(3«E+2g) Eg«Dt2®) , 

w» 2»» 2«' 



(a»H+|>) , D(3«E+2g) , E(3kD+^D)' 



A(3«J+2 3) , JC3«A+2a) 



i^co&r 



(_ Mia)+A(3|^it)+»^+|n,,.c„^.,^> 

(2..Lfg) AC3«Jt23U(3.At2g) D(3«Dt2g)) . 
*~ m ' ao* ' 2»* ' 1»* ' "" "^ 

~ ^ £^^ * cof (41 + 20 

vbi quidem terminos , quot. minimos 6jn &cile eft 
praeuidere, omifimus. 

§. 91. Terminus autem conftMS Pft-D+tg»» 

2»» 

reperitur — 0,000175, vnde pofito 11 -f- 0,000285 
- — ^ «, quoniam valorem, ipfius ^ non opus eft 
tam exaQe nofle, fumamus: 
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xZia — Si — 12^ corsii — ( H— Kof'' 

* m V.» mj 

Deinde vero praeter terminos iam craSatos habebitur : 
R= . . . 3i»fin2ii. H- fii»fm4i H- ?^^5±£ i» fin ar 

•tqne finiili modo : 

^" — ^j y I ^i + iSS + aPP + aDD+jA^+jat+jAa ,, 

-l-C3 + *(A + D + E)-»-2icB) lieofaii 
-h Ci (B + F + G) -i-aitb) **cof4« 
-1- (i-„D-H + ^±i?l±i*a±3Al))Mcof2r 
-H (y-a«3-J + iA + iD) «cof^s-t-ar) 
-H (V-a»«-K+ JA+JE) ;t«cof(«+ar) 
-l-(-2«e-L + f B + iF) «cof(4i|-2r) 
-l-(-a«!in-M+iB + |G) *«cof(4« + 2r) 
_^ a3+?g3+3AJ+iSg+3DD+3DD) „ „f (^,.,,, 

§. 93. Eliciainus nunc quoque valorem ipiitts R 

per difTerentiationem ex fi)nnula f^Jr^ ac terminis apte 

difbofitis liabebimus 

K j R = 
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R=: 



U (in ii| 


U (in 44 


M fin ir 


*«finC2i|-20 


-2aa 

, 2b(«A+9l) 

+ m 
,«"+«) 
+ m 

g(2»+e) 

+ »« 

. 2S(2kD+®) 


aC2KA+a) 
»» 

-4 «6 

1 g(«D+B) 

|2S(2»+S)- 

,a®(T»+S) 


,91(»J+3) 
' »» 

-2,{) 

6(2kD+2)) 

3(^«"A+a) 


+if 

.«'«H+l)) 


+ »» 

S5(2»+S) 
^ »» 

-»(«-03 

, 2S(2kA+?|) 


, s(2KA+a) 


+ m 


' »» 1' »» 


+ »» 



+ls 



«fin(2i|+i>) 



a(2KH+j)) 



2g(2Kj+3) 



2®(2kD+®) 



-2(«+l)5? 

eOT(2KA+a) 



Wfin(4i|-2r) 



a(2Kj+3) 

Sff 

2a(2KHti)) 



» fln (411 + 2r) 



,©(2kD+5) 



23(2»+^ 

ff» 

3C2KA+a) 

ff» 
-2(2a-i)8 



3» 

,2aS (2KHt|>) 



®(2»+g) 

»» 
«(2KA+g) 



-2(2a+05Dl 



vnde 



,yGoogIe 



fiAPUT Fl. 7i 

vnde oriuntur fequentes determinuiones : 

3_-2aa+ ^ _ 

3P__ - , a(i«A + aH g(8»P+S) + 2(8+®)(a»+g) 



3(2D+J)_ .^ft . gfa«J+3)+g(«D+TO-(3-«)(a«A+a) 

y + 3(H:L) ^ _ _ 5? a(«H+^ 

' a»» "^ IM» ^ nn 

. g)(2» + g) H- 2g(2»cA + gt) 



^H-ii^r:2(. + .)«+^ + ?^-^ 



2(25+J2:= . 2 («-.) 8 H- 3»+ i^J±3-> 

2«W » W» 

+ agS(2KH+4))+3:)(2KDig))+3S(g)»fg)+3(2ltA+gt) 

»» 

o = - 2 (2.+.) OT + ^+£«(!!H±m±5®i2=+S 
+ g(aiiA + a) 

{. 94. pelnde (imili inodo li ponatur : 
2^=:-A'fin2i|-y,('(inai| — Wfin^ti-lihCm^i) 

— CU finr — D'>(in (ii)-»') — F'*fin (41-r) 

— E'* fin (2<+0 — G'* fln (2i|+r) 

— H'*'fin ir — ^J't» fin (2i|-2r) — L'*» fin (^i-ar) 

— K'*'fin (2i)+2r) — U'k' fin{4(+2r) 

eric 
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erit praeter vtlores $. si- datos: 

afrMA^^aVCD + E jCM + g^-aFCaiD + TO 
*' = I«4 ' " ■'^-^ 

, - a C2itAH-a ) — E (»kD + S)) 
- aCF j-G-)(2» + g)-D(2«EJ:g) 

„, _ H A(2...T-t-a) — E(2»D-t-g}) 
H' _ 1 M ^ , 

-H (J-K)(2«A + a) + D(2«E + g) 
nn 

5A A (2«H+.&)-D(»+g)-aL(i«A+a) 

j — ^•"'■'J" r» ' »»~ 

„, , , ,„ 3A A(2«H+j))-2B(2»Jt3)-2G(2«D+S) 

E(2»+g)-2M(i«A + g) 
n n 
3B A(2«J+3)-2B(2xH+4))-D(2«D+TO 

1/= a(»«-l)L- -;; ^7- 

aF(2» + g)-J(a«A+a) 
» » 

, ,., jB aB(«H+.g))-(^+g)-K(2«A +a) 
M'=2(2.+0M-*^ ^^; 

vbi qnidein plur« cerminos, quosi admodum. paiqos 
fore praeuidimus , omifimus. 
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„.GoogIe 



%. 9;. HincaniicmdeiiiiadiScEeatiandc^tineiiiiu . 



vtlofcni ipfius 7-7 



k k 



Haoti n 



ftcof^ii 1 jftcoJVr 



'j ^^ttxJ+Sj 



«^(■r«A--t^ 



,V(gKA+90 



+- 



D^t»D+25)( i*'(«A+a) 



^0^"+ (J) 



gj^aa-f g) 



E/(2«D+Si» 



tF^<b»+g) 



0« 

, aF/(iKD+g) 



lG'(2r+g) 



E'(2«D+g) 



2 H' 



acof(ii|-2^|f i cofli ■! + a r) t^cof(4i|-2>-) 



A'(2«H+j)) 



,^Dl(l*+g) 



^aL'(aitA+«) 



+ L^ 



^ 2G'(»dD+S^ 



- 2C« + >)K'|+ 

iM'(i«A+a) 



)>« 



, A':(^«T T! 



K'(»A+I D 
nn 



3B' 






p/^axD+gi) 



nu 
aF(2«+g) 



«« 

2(2«-l)f 

■■ J(;*Af,a) 

0» 



+ il' 



«« 
^&Ca» +g) 



■4(w+i)OT' 

,icrc2«A+a) 



vnde 
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vnde ondan nancUcimnr has detensuMtiona!: 

_ ^(•2KA+'a) + D/(2iiD+S) ^ ^ 

3+JtA + D + E)-*-.».^-/."^ ^;£l2-i+2) 
(T)/+E0Ca»+g) + iF'(:2«D+S) 

, ^ (jiiA+a) 



»» 



I CB + F+Q) -«-aiti = -4a*' +- 

^ t/ (2«D+ iP) + 8 (P'+ G/) (a»+ g) 

» _,^-H+ «3t3W3+jAj=,rH/+ *Mi3) 

^ E/(2»D+g)) + (.T'+K')(a»A + a) 

y->«3-J+iAHD=.a(.-,)J/+^''+*lliiL"_te 
^'(M+g^J-ity^iKA+a) 

V-i«»-K+iA+tE--i(.+.)K/+^ + ^^ 
3G/(a«D + g))+aM/(MA+a) 

id L I :P.I trt ^3t?gJf?*3f 3AJt{ a4DSM3DD -- 

- :(-, QL' I 3f I A'('«,J+3)+^»B'(,«H +.&) 

D'(2«D+g)+gF'(2»+g)+J/(2«A+g) 



lyGoogle 



. gG'(i»+g) + K'(2iiA+g) 



f )& Primum aiuem valor9)us iam cognitis &!> 
ffituendis, repericur: 

jB<=-3, 837— o. p38j et 4<ib:=-i, 073-0, 019« 
hinajue «=—1,651 6t<=.— o, »77 
ex quibus porro elicimus; «=—12, 59; et< = -o,o8tf 
et*' = - »3,510. I>elnde pro reliquis litteris 

3.= -t- 3». <«3 - - - /3 = 1,514059 
•;..:.«.=: •f-*.i, 03S /-jR = 0, 01477« ^ 

J' =: - la-») J — ^^5,060; 
, . K'= i(i+a)K-t- o, «27; 

J = — 15, S5J /-J = I, «9IS9I 

/ K= — o, i7a /-K = 9, 568589 

Porro 8 =-1,453 - • - /-? = o, i«»o7o ' 
9Jl = — 0,000 - - - 

L' = s(2«-i) L - II, 78« 
M' =>i(2»+i) M 
L = -1- «. 45» / L = o, 796019 

M = — o, 001 /-M= 7,000000 

Denique 4) = - o, Ii3 et . H =.- i, 03 J ■ 
■.. «tque i « - y = - 7, 459 **• 

, $. 97. Hif igitur vilorihus inuentis innotelcet 

primum diftantia Luhae a eerra ciimta, quacenus a roli 

L a excen- 
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excentricitdte orbitae kinaris i pendet. Cara eniip 
h«ec diltantia pofua R( x — , !! ob » — i + — , erit 

it — \ — 0, ooyitfi cofiii — o, oyipfitcof» II 
-H o,ooo67J cof4 1) — o, oobsitcof^l 
-+- O, l94888*C0f(l)|-r) o,OO3174tC0(i;iil+r) 

— O,oo3i38tcof(4i)-r) + o,oooo78icof(4i]+r) 

— 0,0059 tkcoi^r 

— o,o889**cof(li)-»r) — o,ootiMcof(Jl+iO 

-1- o, OS57 i* cof(4i|-2r) 

At pro longitadine Lunae, qoatefius a fola ^xceatrici- 

dtl 
tate ipendet, prodibit^ = 

« + 0,000285 +0,019015 cofan +0,00007« jCof41 
. + 0,1562 kk cof 21 + 0,0008 kk cof4<| 
-0,001255*006-- o,3S4ip*cof(2i)-r) + o,oo2«47tc((4i|-») 
+ 0,0l278*C0f(2i|+r)-o,0O0M9fcH4i)+r) 
+ o,oii8Moof»rro,oo8iMcor(2)|-jr)-o,oo7«Mc((4i-2r) 
+ o,oio2Wcof(2ii+2r) 

§. 98. Pomtur nunc: 

*= Orta'finlit»'»*fin»1 + Syfin^Tt b/Wfin^i) 

-+- e'*fittr -t- S5'*fin(2i-r>-(- g/^finC^ii-r) 

■+■ g'ifin(aj)+r) -f- ©/^finC^^+r) 

-f-PkkSav — 3'.«fin(21-2r) -1- e'Mn(4i-2r) 

-t- «'«fin^^it^rJ-HWMn^^it^r) 

iuque 
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-aeqUe difierieittia^ MieMnf (i«;utiMBB comptaSaAs- 

-o,oo8x= > (.-0 3, _^': M)^:Mifg2 

-0.007^ =2(2.-oy-^^- ^'^"Jt3)'-''3'("Ata) 

- - — - -a*-tixBtg» — *m?-nm 

«» 

> ^.(..t.w-^'-'"^'"^^) 

$. 99. Ex his comparadonibas cOcimus : 
t/ — -\- 0,0509; I' = 0,0008 

3' = -i- o. 5385 ! «' = o, 002S 

V ~ o, 10J5 J W = o, 0000 

^ = -^0,0011; etO = <-o, 000419 
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pofico t=: o, 05445* Hin« MKemerit il -y e:- o, msox 
Cam autem iim ante innentwqi eflet i * - y =- o, 01741 
erit reuera {V- y = - o, 00560. Tom vero inueniemus: 
y=:i,4o«7s, vn<}eer)t| *^ 1,40113, et*. = i,80Ja« 

hincquezy-il^ — 1, 38<)93 et ^^^~* —-0,00794. 

Verum ex cognjts ratione motus medii ad motum ano- 
mBliae ^ O =: f, 0O85J7J. VDde k= i,x)o89;6» 

.Vermn e8e d^bft k = H- ^"V^ ~-i vnde foret 

«t 0O8J5?* ^ o> oo8»89 -1-' j^ i ideoque j^ == 0, ooo««7 

qui »«lor curiiTit tam exiguuc, roerito dubitaniB», 
.ijuni jthon prorfflt (ilf=; >,- . 
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c: CAPUT yii. 

CORRECTIO INAEQUALITATUM LUNAE, 

ANie INUEHTAirUM.- 
$. fOO. 

Quoniflm nunc quidem valores lineniinn y et J 
ita inuenimus, vt eos pro proxime veris habere 
queamus» ex iis coeiiidentes terminorum, quibus 
inae^ualitates lunae continentur, accuratius definire po- 
terimus. Cum enim fit y = 1,40673 et J 3: 1,80226, 
colliganius hic in vnnm omnes formulas; quas liaUcnus 
pro inueniendis cocfficiendbus afliimds elicuimus. Po- 
fueramus autem : 

/R* = « cof ai + « « cof 21 -t- ffl cof 411 ihH cof 41 
-t- g * cofr -I- <& i-cof (a1 -»■) -1- g * cof (4i-.r) ■ 
-+-g*cof(2i+f) + ®icof(4,|r) 

H-i)Wcofi> H- 3it'cof(2i)-ar)"-l- J*»cof(4i|-2r) 
. • -. :, ^: «i«ct>fl:s<J4!ar) H-4»'cof(4,+4r) 

^, =; A cpf ^l + t ki cof M rf- B cof 411 + < kk cof 4, 

.1' , -4-p*cof(2i|-r) -f- F*cof(4^-r) 

(•.:;,, " ^tiix((i<i\r) ^- Gicbf<4i)+r) 

H-H**cofjrrl- J.Wcof(2i)-»r) ^- Ljb^gof^^xr) 
4-lC**«)r{21+2r) -J- M«cof(4,+2r) 

"' •<■' J. IM. 
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a CAPBtytt. 

§. loi. Hinc ftofito » =s y C 1 -t- ?"'"**'''" . * ) 
^oJlegimjis. fow. 

^ -«.4. A(?tA+2g) D(3»D4-aI)) , , ■ A(3iut a) „ 
Wc "*" aj»' S»' 2»'' 

4-'iM+lSii_(2iA+?)cof.,_C2!51»),rf 
-+- A(2At22)cor4,- « icof,— (i!i^'*« cof», 

_<»2_t®Jic0fC2,-.)-f^^*C0fC4,-0 

^D (3»A + 233 + A (3. D + 2^-^ ^^^^^^^ - 

'^c«Bi),^^i:ci^^^f^^- 

-^C»J±3)ii ^^_^ _ C2!5Hie« cof 2, 

,:.^.:jc34:+-2^)^ac3*i+;^3) ^;,„f,; 

.».'.> §. 102. 
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$. lox Si iam paaimux 
,^ AC3«A + »jt) DC3«D-Hg» .. 

A(3ii«+z«) ^ , «(}itA + »sr) . t 

— - = • ; Tt fit acgleais ttmriais admodum eziguit 

^ 1 . _ LiiA+«2 cof ., - fii^U cof , 
^ nn m 

-^M*.rf(„.0_fiill^*-cof(.,+,) 
cx Giperiotibos capitibus repetimus has determinationes: 

, 2M ' nm 

^^_ g(2iiD+g)) (iP-g) (!»A+g) 8I{2»E+® ?(D-E) 

(»-.)5> = -5-+'^.» 

ta.+oe=-3+<^a 

(.^ 11 a-g^J^+gJai ^^^-^^^ i ^^A^^ 3(iA+D) 

(4.+0 e^i(2^a+?(j!§+«+e(»A+^3j2At| 

0ff llff XW SMV 

a8(2«D + a) ax.ai^ + s^) 

»»• na 

M 4»b 
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9» CAPUT rn. 

«(2KA + g) aCaitE + g) 

j»» nn 

2i,= sC^P+J^ i gt^P+s^ i^^J+a) (3-s)(«A+a) 

*^ 2»» nn n» nn 

»(.-.) 3 =- y - '-fMriO . 3« . «1» H+£) 

■ iPCio + g) . i8(a«A + a) 
«r» »» 

^,^,,. .- .. 3H 3« , g(2.H + j)) 

2 (a+i) «--y-i;;+-5^-i ^,;; 

eCi" + g) . a®(2itD+g ) 
»» »» 

«(i«-i)t=-^(aD+.T) 3» . »!B(2iiH+|)) a3(M+g) 
2»» ' » ' n» m 

■ g(«J+3) , ^"D+s» 3(«A+a) 
»» »» »» 

Ma«hm- 3« ,?»(«!M)+J®f2ti) «(«Ata) 

§. 103. Antequam vlterius progrediamur, fequeii- 
ces nocandae func nouae denominadones 

C.- gCD-Ej-WTs-g) 
nn 

E' = 
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c AP OT ru. »1 

F'= C4«-0 F - ^B A(a«D + S)-n(a«A + «) 

G'=r4.[OC ^° A(»E+gA(2HA + g) 

«/ = 2.,_ iili«A±.?J _ (D + E)(a»+g) 
nn nn 
aF(2icD + g )) D(2>tF + S) 

flff Ml 

^— ^^ ^(2»A+^) AC2KJ+a) __ D(: eE+@) 

»0 /HV »» 

E(2itD + g)) 2(F-i.G) (2»+g) 

«w nn 

H/= 1 H + Dg-gE-A ( 3-^) + a(J-K) 
!'-»•(.-.) J+ ^ — ^^^^ — 5C?1±® 

, _ a?(2KA + a) . A(a..L + ;) 
ff» »» 

v/-./«i.Mf 5* A(2xH+6) E(M+S) aG(M D+a) 
/■ ' ' » nn nn nn 

V-C.-ll L - g_»B(»H+^_£(a^ 
» ' » »» »» 

D(«Dtg) Al«Jt3) J(i»Atg ) 
»» »» »» 

M'-,r«+riM 3« »B(MHt|» »G(a»tg) E(«Et® 
"— ^^"^'' s »» »» »» 

^ 104. Nunc vt terrainos completos obiineainus, 

faltem eos qni angulos 2i| et r inaolunnt , notandum 

M 2 eft 
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e(t in noftris aequadonibns fin ii| et cof si| nbn pet 
4 (1 + 2W) fed per i (i + ii* + i«) efle mulripliMtos. 
Hinc cum (it fere | » = ^ kk, loco kk hic (cribi opor- 
tcbit |;(i^, vnde in valore iplius a pro 3 fcripfi 3.} feu 
y. Deinde vt in his terminis quoque ratioaem habe» 
mus inclinationis orbitae, cuius medius valor (it = >, 
ponamus % (»»-+- a-l-3(«-+-y) tang «' = / =:= 
JCiKx«» — inn — J+y — }*) tang •• ob 1» = 
iCnK-i)»» — J-}i, eritque noiln aequatio: 

23=1^-7 +}i*-yicofr+4;t*cofv+icof2i)+Viitcof2i 
+/+ i/** +/tcof»-+4/f*coIa> 
+ 3*cf(2>i-r)+3*cltni+'')+y**cIj2i|-Jr)tyWcf(iift2r) 

+ .>^)'+»>*+^-^'«>f' 

fi lof. Sit breuitati» gratia: 

2/_a2te a«H.i_-?/+fe-J5^, 

etl ***-t-„-+--i^ ;^^_e, quo 

teimino 
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c A p V T yu. pt 

iermino in angulis cx 2 f et r cojnpoBtis vtemut; 
eritque ^ 

i*—y-t-i«« + /--+-!/** -t- I^ + ^ 
3D» jZkk m ggtf tis** m^i jADtt 

2»» zm» *j»»^ aos ^ »*» j»»~ i»«r 

jA« 3DgH jAA 3ODI* 3EBH 

»» »» 2»» 2»», 2»» 

-f-cofaifCJ — a«?f — SA) 

-J-«corif(v-2»«-e'+i*D+ 4*E+ — + — 
+ cof4,{-2.»-.B+iA + ?J + lM,.^ 
— 2«B-e6 + 4iF + i*G+ LI . l5 

2»» ^ 2»» 

.?» ?@,|DE |A» 3A«.gU 
^ »»' »»»»»» »»^»» 

'^^•' ^ 4«» 4»»' »» ^ »» ^ »» 

j 3A® |A« 3?© laE 3AD, 3AE_3A(l 
["'"»»''-»»»»■■«»''»» + »» "2»» 

.*cof(2,-of3-»»©-ffD+i*A+^ + ?!?+2M 
U 4»»^»» ^ »» 

.*cofCa,+ r){3-2«e-CE + 4iA + ||+^+5^ 



- u cof 4 , 



■ tcefi'' 
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94 



-**Corjr. 



CAPVT vn. 

■^ "^ 4»» 4«» 2*0 2»» 

eg ®g Spg 3BE jDE_3AD 
im nn nn nn nn %nn 



-i*cor(l1-i''> 



-)-**cof(j1 + Jr> 



■ iicof(4i|-ir>. 



-it*cof(i|4+»r> 



y-s»3-ej+iiD+(i-£)A 



-f-*C0f(4i|-r> 

-+-tcof(4i| + r> 



3H , «^ , iA;& iSD 
4;»»"'" nn nn ^ »» 

V-2»S-eK + iiE+(i-/^A 

jH a» 3AI) 3gE 
"""4»» »»^»11''" nn 

_,,8_eL-H(i-^-^)B 

+ ll+3D^©^3DD 
^4»B M» 2»» a»» 

— 2 «OT— SM -H (i — ^)B 

3j , il .Sf iiJ 
4»» "*" 2M a»» 2 

i»g-eF + iAB + 



3J 3E ga jEE 
^ 4»» ^ am ' 1»» inn ^^'^ 

iD jA 

4W» ■>■ 2W, 

«5 3A5 3^0 ,3AD_3AA 
'*'»»'''»« ^ »» ^ »» ^»» 

— 2K®.-eG + iAB + l^ + 2ii 

4»» 2»» 

'*' »» »» »» ^ »» 4»» 
§. 10«. 



Digitized by LjOOQ lC 



CAtVT yil. »f 

$. io6. Hinc deniqoc nafcencur fcquemes lequi- 
litaces. 

' * " 4«i»^2)»» pn ' 1»« 



3(D + E) ^^ 3ADM ggH (iDSO+@@) ^^ 
»» " lo» a»» a»» 

3D©,^ 3(DD + EE)^, a«,, 

Hn ^nn . nn 

. (Mi ' W9 ff« III» ' nn 

D^C^tD + g)) ^^ A'(«4 + a) j^ 

»» »» 

n. i-„?l-eA=-.aA'+i^t» + iM2!5A+I) 
»» ' »» 

IIL _,,»_eB+ l.A + ?? + lM^.3AA 
40» 2»» nn 2nn 

=;_4.B/-H^^iii^±ffi 
»» 

IV. y-«<i-e'.+ii(D+E) + J^^+-B =:_,,y 

. (D'+EO(g»+g) 2</(2KA+a) 2F'C«D+P) 

V. -,rt-©tlWG)t5ffiti) + 32m + ?A5^.^ 

' '' »» »» »» ^^ 

y(i«Ata ) E/(2«Dtgl) , a(F^tG0 (2»tg) . D/(3i.Etg) 
» » ' »» ' •» » » 

VI 
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^ cAFvrnt. 

3A(S+® 3A(D+E) ja(D+E) _. 

»ff »» Sff 

Vfl. 3-2.«55-SD -j-iAAj- 3F egj^lAJ _ 

_(„_„D, + Ai(i._fe) 

K. _,.8-*F + .*B + |^. + l5+|f +i^ 

A^/aKP+.g) D^(»«A + g) 
■ »« ■'' »'»- 

^MP 40V nn 

, A'(a»,E-4^tO , g(a»A.4-30 . 
. ." M, ■ «» ■■ 

: XI. 
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CAP V T Vtt. y, 

■^ ^ ±1111 4»* 



jAD gg jAE 3)@ ;SE aPg 3DE 

2»» 2»» 2«» »* *» «» "^ ffff 

j-53 , 3^ , 3A3 , 3AJ_.^H, , A^J+S) 

0» ffff »/I JK« «ff 

.. E/Ci«D + g>) . D'(2»E+@) (J'+K0(2.A4g) 

»J» «» «0 



D'(2I.-)- 



A'C2itH-t-j)) , iI42KA-)-a) 



g(2g-+-g) A'(MH-t-4)) ) 2G/(2«D-H£i) 
»» »» s» 

XlV.-2.S-eL-HiiF+(j-X)B-3^ 
a»;i 4»» 2»» «» 2w# ^ » 



N 



XV. 
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ss c A p vt m. 

XV. -»m-m^itG+(i-J-y -l^ 
^. lE ^. iK _f. ej _^. iM + 3S5 ~ 

^^4»« 4«» 2»» »» ' J»» 

— a(»« + i)M' +^ + 7;-^— ^- • 

$. 107. Kaoc inteqaim hos valores inuenire qirca- 
fnus, Veiiis valor ipfiuS * inueltigari dei>ec: quod fiet 
ex. valore integrali ipfius p, qui fi vti J. 98. ponatur 

* = Or + 91' fin s 11 , t ■ ..'•'' 

^ — , ,,,r -H etc obtinebitur. 

A(3.At»ta) D(3.Dt» % A(3«4a)^^ "(S^At^ liOff, 

^ 1»' M< J»* »•' 

=o-(a'+«'«)fi^?-'-^^i^^«=.+ i 

vbi ex obferuationibus conflat efie O — i, oog;27i 
Froxime autem efie Tupra inuenimus efTe: 



a'= 0,01 
.«'= 0,05 



a = - o, 80 

« = - I, OJ 

33=- 3,60 



A = - I, jj 

•• = -13(<0 

D = J4i 25 



«tqoe * — i,oo85f; ti — 0,003; »» =: 175,71795 
vnde inuenimus O + o, 000^49 =«i +—=x-^ 0,000285 

f 108. Cumnunclit 0=J,o085i7i,erit« + -i = 

1,00917*, e€ob— — o,67}433, habebitnr vrues valor: 

«:±:6,9S37J8 et /«tr 9,9761155 
atqae «=1,008991 ec /«=^0,0038874 

Hinc 
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€ A P V T Fll. «9 

Hlnc iam primo obrinemus ; 

SI = ^Oi803i3 /-31=9,9047858 

Deinde cnm lic fatis prope % — - o,(!74«5, erit 

■ " „ ■ =0,147037 et/— ^=r9,ii!742«o 

®=^-3.«3l520 . . . /..©=:o,;}S5jio 
@=:-i,08732o . . . /-g;=o,036358o 

•tque porro ex valore ipfius A proxime cognito erit '. 
SS^+coofigS^ • • • /35;= 7, 8430540 

ecquia «ft faps prope Brr 0,0128, eritA'=2aA^-o,ooo7i9 

et B'=:4«B-o,o?3<)>6, vnd* fit; 

i-+- i,6!i7J-5Az:-4»«A-(- 0,001 44«-f-o,00O374»A 
— 0,15? «B-)-o,ooos)i 

-I- 0,01147 — SBr;-ifi«oB-|-o,09j70j» — 0,038QJ2«A 
-t-o,oopoi4 

§. 109. Nune primunn quaeti debent. valores litte- 
ramm^ i et < : et cum fit » z; 5°, 9' et jy-Ji^s 
—1,3899 proxime, reperietur 

/=1,093757 et //f = 0,0389108 
b = 3,0413 . . . Ih — 0,4831010 
h = 1,01591 . ■ . U — O,oo68j60 
hincque erit 

1,4710 A = - 3,H947 - 0,141 B 
W,9369 B = + 0,07684 - 0,03JS A 
uode concluditur fore : 

A=-i, 161463 . . /-A = o,ioiii86 
B =+0,009404 . . /8=7,9733114 

N 2 Porro 
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tio c A p VT m, 

Potio vero tft 

IV = o, 8«7«7« D + o, I9j«i» 
£' = 5,86767« £ + 0,185628 

et A'=-i,3j859 . . /-A'=0,372653O 

§. iio. Ex his valoribus aequariones VII et VIII 
indueni faas formas, 

3-+-7^5i85 — SD — 1,52040 — 0,00244-4-0,01704= 
— 0,75286 D — 0,16106 — 0,34680 
9-1-2,19420 — SE — 1,92040-1-0,00006-4-0,01704= 
— 8,22357 E — 0,53232 — 0,34680 
ynde prodibit 

" = + 33,6600 . . . /D = 1,5271130 
E = — o,j7S5 . . . /-£ = 9,7623410 
*'80 D'= 29, 39153 

. _ E'=- 1.47347 

Ex his nancircemur fequentes formulas pro cakulo f^ 
guend 

jjtA+a (2xA+a)_, 

m 0.01884 ^'—^—'^ 8,175051 

a«B+® 2itB + « 

-^=+0,000148 i ^^-^=6,170262 

-^_ + 0,36511 /__li«-5_j63jo^ 

,108292 

§• ni. 
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2«E+g _ (aE+e\ 

-^=-0,01283 /-^--|-tS = 8, 



CAPPT m. «u 

§. IIL Ex his jam poao iouenitar 
S=: — 0,64383 . . . /-$ = 9,80877» 
atqoe Orz— 0,13847 

Porro valores litteraram g et ® determinabunnit per 
has aequationes 

C^o-O g = 0,0OJO49 — QiS9403»'f-9,o<S7699 

-1-0,021554 — o,j8733J 

(4«+ ® — 0,002049 4-0,010306 -(-0,010484 

-t-o,02i554H-o,oo4>39 

ex quibus reperitur 

8=3-0,17957 ... /-5 = 9,254«4i 
® = + 0,01253 . ■ • /©=8,09793*^ 
acque 
F'=(4«-i) F — 0,00283-1-0,46219-1-0,63411=: 

C4«-0 F + 1,09347 
G'= C4«+t) G— 0,00283 — 0,01620 — 0,01090=: 
C4a+0G- 0,02993 
vnde aequationes IX et X prodibunc. 
-Ho, 36238-1,01591 F+0,00353-0, 00680- 1,00349= 
- C4»-0' F-2,98415-0,86349 + 0,00337-0,55370 ■ 
— 0,02528- 1,01 J91 G + 0,00353-0,00680 + 0,04634= 

-C4»+0' G+0,14473+0,03027 + 0,00337 + 0,02776 
feu 6,4348S F = - 3.7J3J9 

21,40769 G= + 0,18534 
$. iio. Hinc prodeunt fequentes valores correQi , 
pro F et G, 

F = -b,583«o . . . /-Fi= 9,766172 
G= + 0,00866 . . . /G= 7,937400 

Nj Ex 
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lO» CAPVT Fll. 

Ex fijrfflub antem fexn hinc leui calcnlo coUigitur fote; 

y-/=i,S8i6i et y=: 2,67537 
Valore; autem ex F e( Q deriuatl erunt 

F'=r-o,499i9 et G';z:o,ono7 

>»I±5 = _e,O077, /-feli.^) =7.8878« 

tttl M 

wG+® , 2kG+® , 

■ = COOOIT / -J— 1-^ =6,23130* 

fllf xw 

{. 113. Nun{: proeedainus «d valores litterarum 
« et b qui erunt 
1, 8676760 = - 3. 7J0OOr. 0,68817 -0,13 148-0, 03764 J 

+ o,08776 

3.7353J> 6 =-0,J74<S7-0,O49I3-0,39807-0,oiS84 « 
+ 0,04611 

vnde reperitur: 

« = — 5.4**86 . . ; /-« = o,38j044 
i — — 9,24899 . • • '-6 = 9,39618» 

buncque porro 

i' = 2 « + 0, 03768 # — 4, 86420 + o, 16048 

<' = 4»^ + 0,01884 < +0,16887 + 0,64373 

+ 0,01450 «-0,01744 

feu «^ = 2 iM + 0,03768^-4,70372 
^' = 4«< + 0,03334» + 0,79516 

§.114. Aequgtipnet IV et V binc inducnt (e^ 
quences formas: 

IV. 
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CAPVT riJ. loj 

IV. + 3,7JOOO- 1,01591 « + 50,32100-0, 363S3z:-4eKU 
+ 4,89730) 

-op7034< + 8,78034 + 4,iojoo-o,36jji-o,ooi25'» 
-0, 14067^ " —0,02996 

V. +0,50346- I,oij9i<-o,87350 + o,28239-o,9573» 
-o,oiijj 4 
cr- 16««< —o, 12447 <-2,9686o—o>ooi4» i 
-0,03JI7« + 0,17723 
-o,i43J4 
-0,9I6J9 
Hinc fit ' 

2,47?JJ •• = -0,21101 t — -46,11580 
12,93836 < = - 0,13809« — 2,80553 
et « = -18,64200 . . . /-« = 1,270493 
i~- 0,01794 . . . /-*::: 8,25382» 
ex quibus oriuntur: 

ti=-ig,5n6i . . . <' = + 0,10663 

et 2««+a ■ _ _ , (2««+«) 

-—— = -0,22790 /-=-— -' = 9,357744 
alt BB 

valoc autem ipfias — — nullius plane etit momenti, 
vnde eum pnetermictimuji. 

§. iij. Ex prima autem aequatione $.Io6.Go11igituc 

il—V /-(-0,0228J 

fupra antem Inueniihus elTe y — /= i,j8i6i, licque 
eiit i l~ 1, 60446 aiqu» 

*=3,»089» . . . /^rro, 506358 
Nunc cum fit pfoxime: .i) = - o, 123; H=- 1,033 

ideoque — — :r;-o,oi»6; ob t = - 1,453 ec 

L= + 6,2j2; habebimtis ■ - o, 
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lot cAfVt ya. 

- 0,134324 3 = - 3,7JOOO + 0,00881 -0,0908* 

+ 0,05335-0,0101» 

-0,52839 + 0,05474 

+ 3,867676 S,—- l.isoixi + 0,00882 - 0,09088 

+ 0,0101» 
- 0,15987 + o>oo9>7 
Hinc reperitor 

3 = 32,05945 • - - /3='. 505956 
S=:- 1,01714 . . . /-S = 0,011629 
§. iiS. Hinc vkerius progrediendo habebimus. 
J' = 2 C»-0 J + o,-2857i - 4. 94924 + o. 23502 = 
— 0,01591 -0,08015 

2C<«-i)J-4.524S7 
K'r:2C«+0K + 0,28571 +0,08507-0,00317 — 
— 0,01591 
2 C«+OK + 0,35170 
vnde aequationes XII et XIII fiunt 
-1-3,75000 — 64,69550 — i,oi59iJ-|-Ji.28i8o^ 

— 0,94292-1-0,00321 — 0,36999 — 

— 0,00441) 

4C«-I)'J — 0.59871 ■ — 0,16690 -l-4> 32164 

, -1- 0,01972 — 0,47 004 

"-l- 3,75000 -t- 2,07275 — 1,01591 K — 0,88006 

0,94192 -+-0,00321 r4-o,oo636 = 

— 0,0044 1) 

■ 4 (,0+0' K — l,36oiS — 0, 26690— 0,2rf6j 

-+-0,02972-1-0,00810 
ex quibas colligitor fore 

J^ - 14,09600 . ; . J~l = 1. 149096 
K=- 0,41676 . . . /-K = 9,619888 

Hinc 
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H!nc .T'=-i,«J933 . . K'=- 1,26010 
«<i«e ?!i±3 =+0.01057. /?!^^=e,3iH72 

2«K+S_ ,, , »K+« 

^ =-0,01063 • / — ;^=8,02fiJ98 

§. 117. Quaeramus iam valorem ipfius .^ , « 
aeguatione 

2.&=-o,45434-o,3977I-o,Ol6j2 + o,62330 
erit |)=-o, 12264 . , . /-^=9,088631 
hineque reperitur: H' = am- 0,08011 
vnde aeqoatio XI praebec: 

2,04688 + 0,24748-1,01591 H +CH780J -3,06194 
+ 0,36275 + 0,00118-0,00623 +0,02224 +0,0355» 
-0,62485-0,33247-0,83753 +0,49710 = 
-4 H 0,1601-2-0,04851 -CV53944- 0,3780» 

; „ +0,07384 

feu 2,98409 H = — 1,68053 

Ergo H=--o, 89829 . , . «-H=9,9534i7 
H'=- 1,71647 ; "^** =—0,01101 
§.11«. Tandem fuperibnt litterae ? et 9)1 
a (M-0 i =-o,45434-o>OSl80-o,OI<52- 1,31570 
+ 0,00158 -c^60396 

-0,00015 

I (2«+ogji=+ 0,60158+ 0,00368 +0,01935 
-0,00015 

Hinc 8 =+1,40715 , . /-8=0,148340 
9)l=+o,oo42« . . /501=7,629896 • 

O Deinde 
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Deinde vero habebitur: 

L'=:aC2»-0 L-o.oo2i3+o,i7iSi -12,31 170-0,0259* 
+0,00013 -0,265JS 

M'— 2(201+0 M-O,OO2IJ-0OO2J4-O,0O74J 

+ 0,00013 
feu L' = 2 (20-0 L- 12, 43359 

M'= 2 C2«+0M- 0,01196 

: §. 119. Nunc denique aggrediamur aequationes 

XIV et XV 

XIV. -2,839«o-i,oi59iL- 0,88774+0.00702 +0,36275 
+0,28733 - 0,06016+0,03675+7,60650=1 

-3,01 144^+21,57666+0,00255-0,14680+10,75272 

XV. +0,00860-1,01591^+0,01317+0,00702-0,00623 
-0,00494 -o,ooi76+o,c«3336-l-o,oi36o=: 

-32,894ijM+o,o6859+o,o02J5+o,oo325 

ex quibus eruitur 

L z: + 13,86720 - • - llj — 1,141988 
M= +., o,ooiji - - - /M = 7,117165 

hincqneL'= 11,3090 et M'z=- 0,00445 
2iiL+?_ .JxL + g 

■~7r- =°.'^"S • • - '-— = 9,:79«S84 

———=0,00004 /— -^ — =5,592770 

Ex his valoribus nouae corfeaiones inueniri poflent, 
fed difterentiae prodirent taitt exiguae, vt opene pre- 
tium non (it «at iaueftigare. 

$. 120. 
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{. iio. His igicur valoribiu inuentis, denbtanw 
iatp a diftinriaiq Lunae uiediam a Terra, ec eius di- 
ftancii curtaca — *, eum fit * = ,—l — ^ * , erit ; 



• z: I — 0,0074991 cof2^ 
+ 0,0000532 cof^ij 
+ o,I9IS57> cof(2l|-r) 

— 0,003293* coff2i|+r) 

— o,oo33ai* cof(4i|-r) 
+ 0,000049* cof(4H-r) 

— o,oojii** cofir 

— 0,08022** Cof(2i-2r) 

— 0,00237** C0f(2i + 2r) 
+ 0,07892** cof(4i)-2r) 
+ 0,00001** cof(4i| + 2r) 



log. coefEcient : 

7, 875009 

5,7aS9i2 

9,252297 

7,Ji7J2J 

7,52129« 

5,692584 

7,708601 

8,904280 

7,37J07»' 

8,89717» 

4.87234J 



vbi <]Uidcm in duobus primis terminis (imul t^t qui 
per ** eranc affefii, fumus complexi, po(ito*rro,o;44;. 
Eciamfi enim liic valor non omnino eflec iultus, tamen 
inde in his terminis minimis nullus error nafci poteric. 



O 1 
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$. xn. Parra qaoqoe hinc ex §. ii£. valorcm ipfius 
-^ decenninabiinus, quatenus a (bla excentricitate orbi- 
tae Ivinaris pendet. 



ir ~ 



1,005276 
• 0,0195144 

■ 0,0000322 

■ 0,001231* 

■ 0,366103* 
0,01:832* 
0,002829* 
0,000171* 
0,01182** 
0,02057** 
0,01063** 
0,05883** 
o,o«oo4** 



cof^n 

cor^i) 

cofr 

cof{2i|— r) 

eor(2it+r) 

cof{4i|-r) 

cof(4i|+r) 

cof2r 

C0f(21)— 2r) 

cof (21 +2r) 
cof (411-2 r) 
cof<41+2r) 



log. coeS'. 
0,004010 
8,290355 
5,507856 
7,050258 
9,563604 
8, 108292 
7,451633 
6,232305 
8,072618 
8,313172 
8,026598 
8,994885 
5,59*770 



$. Ul. 
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'w» 



«. uj. Cum nnnc Ct -= ^ = '-i^- + ?■ * cofr 



+ — ** cofir, erit 

2» 






■+■ 0,0195144 cofzi 
O,0OOO3«2 cof4^ 

— 0,152101 i cofr 

— o,36Sio3* cof (2^-r) 
-f- 0,012829* cofC2T+r) 
■+■ 0,002829* cofC4i|-r> 

— 0,000171* cof(4i(+r) 

— 0>I0I33** co(2r 

— 0,02057** cofC2i|-2r) 
-I- 0,01063** C0fC21| + 2r) 
i — 0^09883** cof{4i|-2r) 

— 0,00004** cofC^i+ar) 



log. coefE 
9,9ro2?2 
8,290355 
5,50785« 
9,182132 
9,563604 
8, 108292 
7,4Jl6» 
6,232305 
9,005738 
8,3131?» 
8,026598 
^994889 



tjvte fi)nnulae ad mDtuin Lunac honnnn tam abfolo- 
tum qiiam a fole adhiberi poflitnt, quemadmodum illa 
diltantiam defimens diametro apparenti et paraHaxi bsii> 
zontali ianefligandae iolcsvic 
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§r i;. Quaeniitus niinc valorem integnlem pro 
longirudine l^unae p, quacenus a (bla excencrlcicate or- 
bicae lunaris pendet, ac ponamus, 

?i=i 0.»T+- 91' finai) -l-«'**fm 211+35' fin4i| + b'«(in4i|- 

. +g',*(inr +!D'*fin (211— r) + f t fin {4<l— r) 

+ g'tfinC2>l+r) + 05'* fin (411+r) 

+|)'Mfin»r+3'Hfin{2>|-^5r)+ ?' Wfin (41— Jr) 

+S'W Gn (Ji)+ar) +(SJ}'«fin(4, +2r) 

uque fequentei obtinebimus formulas: 

+o,o.s836r=U* .^^±^ , JS^-A+a) 

^W ffff 

- o, C0003 70 — 4a S3' ^ — ■ ^ 

_o,=o.a,. =«'- ^^<^'^°+^> + r'"g+g) 

■■ ■ ■ ■ ^ (g)'+g'){2«A+a) 



_o,s«m.5r(«-W^?$^. . -. 

+o,6i,«Si'-Ci*+.)«'-^^^^-' • ■ 

-0.000X7. ^(4.+.)®'-«^-tS^-i&S 
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«X 



ab'C"A + a) 
+ 0,00,63 = 4-6'- *i(ii^-±i2 . £(il^ 

+ o,o.x81 = » & -.<Kl»^±m _ Hi(W±3> 

O'+jS0(2»A + a) S'CaieE+g) 
n» "" »* 

-0,01057 =i(.-.)3'-1^^3>'Ca»+g).M±&) 
> ■" ^ '" i» »» »» 

le^cnA+a ) 

* _ / , V.. 3* S'C2»+S) 9I'(2«H+|)Y 

+ 0,010*3 =:a(«+i)Jt'-2-=--S-i ' i '-i^ 

' * ' , 2» »» »» 

a®/(mD + S) 



-0.0988, =i(i.-x)e/-l»^ + 2M?4© + *li-'Jtffl 
-0,00004 = i(aH«W-f' - 2^^ 



f 114- 
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f. 124. Ex 1ii< elicSantar valores &qoentes: 



a':3 + 0,0100887- ' 5f'=:8,oo3837 
S5'~— 0,0000409 • /-SS'=s,6lI723 
6'r=+o,oioi46 - / £'=8,006295 
S)'=-o>;20826 - '-S)'=9,623483l/ 
@'=+o,oo499i -/£'=7,698261 
3' =+0,00528« -/ §'=7,723163 
®'=-o,oooo86 - /-©'=5,935307 
fe'=+ 0,00420 - / b' =7,623250 
3' =+0,57328 ■ / 'S—%1S&16^ 
S' = + 6,003 18 - / S' =7,502427 
S' =-0,15083 - /-8' =9,178488 
tDJ'=-o,oooo2 - /-53^=5,301030 



0'=o,'O9i4O 
/a'= 8, 960934 
6^=0, 00089 
6'=6, 949340 
31'ta'« =0,0103597 
!8'|6'W=-o,oooo38» 
/(«'fa'**) =8,015 347 
/.{95'tb'«)=J,58206} 



%. 125. Fno longittidine «rgo Lmae habemus 
faaaenus hanc formulam 



^ = Conft. -H 1,0085271 r 

-I- o,bi03f97 fin 211 

— 0,0000382 fin 4 1 
^ -4- 0,010146* finr 

— o,420226i fin(2i|— r) 
-+- 0,004992* fiii(2<)+r) 
-+- 0,005286^ fin(4i|-r) 

— 0,600086* fin(4ii+r) 
-+■ 0,00420** fin2*- 

^- 0,57328** fin(2)|— Ir) 
-I- 0,00318** fin(2(|+2r) 
■— 0,15083** fin(4i|— 2r) 
—r 0,00002 ** 60(41^+ 2r) 



log. coe£ 

0,003687 
8,015347 
5,582063 
8,006295 
9, «23483 
7,698261 

7.72316J 
5,935307 
7,623250 
9,758367 
7,402427 
9,178488 
5,301030 



%. ISS. 
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§. aS. Qsodfi ia« paaMnis t~o,oS44;, et ho< 
«oefficientes «i mimia fecunda cum pardbus decimali- 
biu ledicimwt loqgitudo p ita ei^>riittetur vt fit : 



« = Coiift. -J-i 


oogjfiri » 


log.coeffi 


■+■ 


xi3<",8 finxf 


5.J»97r» 


— 


7, » fiB4» 


o.»l>S4«« 


-+- 


iij, ^6mr 


2,S}tf7<t 


~ 


4719, «fin(2i|-r) 


3,6?3>o« 


-*- 


fS, I finfzf +r) 


I,748«g4 


■+■ 


»1 4 fin(4^-r) 


1.77358« 


— 


I, orm(4(|+r) 


9,99S7%a 


■+■ 


», J finar 


0,409*71 


■+- 


3SO, 6 fin(ai-ar) 


».54478» 


-+- 


I, J fin[»|+sr) 


0,l«B84t 


— 


»2, s fin(4^-4»9 


l,o«4909 


— 


0, fin(4i|+»r) 


8,087451 



Hisqae fi>nnulis praedpuae inaeqoditates, guibus mo- 
tuc Lnnae penucbaiur, continentHr. 



CAPUT 
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DE MOTU APOGEI LUNAB- 

His inuentis km wduam illam de motu apogei Lo- 
nae qiueftionem examinare, acque adeo decidere 
licebic. Quanquam enim in praecedentibus calcu- 
lis vbique verum apogei raomm, quem obreruaciones 
oftendunc, incroduxi, ita vt id ipfum, quod in concro- 
veriia eft, aniim(ii?e videar; camen quoniam in hunc 
ipfum 6nem cerrae vim, qua luna vrgetnr, indeiinitam 
fum contemplatus, dum rationi diftantiarum reciprocae 
duplicatae terminum indeBnitum adiunxi, vnde litrera ti 
in' calculum eft ingrelTa, iudicium de eo apogei motu, 
qui Theoriae Neutonianae eftet confentaneus , non eric 
difficile. Quodli enim valor litterae ft nihilo aequalis 
reperiatur, hinc concludendum erit Theoriam Meutoni 
Gum phQeDomenis perfe£le coafencire ; (in autem pro lit- 
ceca ft nocabilis prodeac vaior , Theoria ifta inTufficiens 
erit cenfenda. 

$. 128. Mocas aucem apogeli quoniam huius rei 
in calculo nusquara mentio eft &tU, m ea continetur 
proportione, quam motus lunae medius ad motum ano 
maliae tenere eft policus. Cum enim remotis lunae 
inaequalitatibus , quae regulae Keplerianae aduerfanmr, 
longicudo lunae vera obcineamr, ii eius anomalia vera 
r ad longicudinem apogei addacur : denotet > longim- 
dinem apogei, eritque longicudo vera $ = *-{-/■, 

vnde 
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vnde fic V = 9 — r. Ex quo intelligitar, fi 9 — r 
quincicateni defignet con&antem , apogeum in quietq 
relinqui, fin aucem ^ — r valorem variabilem obcinea^ 
tum apogeum quoque lunae motum efle habicurum. 

$. IJ9. Cum autem terminos illos omnes, qui li- 
nus angulorum impltcant, ideoque inaequalicates periodi- 
cas condnenc, quibus apogei mocus non efficicur, omic- 
cimus, per incegrationem deducimur ad huiusmodi fbr- 
mulam ^ zz Coni^. -f- Or, vnde propterea habetur 
longicudo apogei ■» rz Conft. -+- (O— i) r. Hinc con- 
(equimur fequences proporciones : 
' L Vt I ad O-i, ica mocus anomaliae lunae ad mo- 
tum apogei. 
H, . Vc ad I, Ita motns lunae medius ad motum 

anomaliae. 
HL Vt O ad O-i, ita motus lanie mcdius ad mo- 
tum apogej, 

^ 130. Si obreruarionei cbnfulamus , valor lltce» 
MC O reperimr — i,op8s272> qocm etiam in calculo 
vbique adhibui; propterea quod 'propofitum erat non. 
taip io iitum valorem a priori inquirere, quam ipfam 
pocius Theoriam ita inllitoere , atque fi opus ftierlt, 
emendare , vc motus inde apogei experiendae eonfenca- 
oeus refultarec. Viciifim aucem Theoria ftabilica, fiue 
Neuconiana fme alia, quae ex dcterminato pro f( lubfti- 
tuto valore orietur, facile erit valorem ipfius O a prio» 
ri eruere, quem deinceps cum valore vero l,oo8;:72 
conftrre licebit. Vel inuento valore iplius 0, apogeum 
P 2 lunae 
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Iwne interutllo menfis ipogilHci progrediettir per rpa" 
tiwn (0-i> iio', iateniallo «acem meafis periodici per 
^tium Ci-n5 3*°°- Secundom obferuationes autem 
apogeum promouecar 

vno menfe apogillico per Ipatlum 3°, 4', 11" 
VDO menfe periodico per fpatiimi }> 1, 38 

$.131. Ex calculo autem $. 107. expofito IValor 
liitecae O ex elementis ante aifumtis ita definitur, vt fit 
0+0,000649 = 11+0,000185 fiue 0=»-o,ooo364 
Etli enim haec exigua particula 0,000364 iam ex v»- 
kue ipfius « veritati conlencanee afibrato e& ona, ce- 
men peripicuum eft, leaem differentiam nullius hic mo- 
menci fijturam' fuifle. Vecum littera c per Theoiitm 
ita erat affumta, vc eflet 

^ 2jmi ' 

vbi qniden) valor ipfius »* ex moCu medio lunae ad 
mocumi folis relat» habetur, ita vc (!t fine re^Qu ad 
mocum opogei habiio, «■> r: 175, 71795. Ergo pro Theo' 
liai NnUDniana elt 

«=yCi + |^) et = ni+'^'>o,ooo364. 

§. 132. Hte igitur patet tottm banc inuelHgatio- 
nem ti. ibaentionem litcerae ^cedud, cuius valor, vd' 
es fiiperiori calcolo meni&lhim efl: , t pluribus licceric 
«ecoefiidendbut terminorum, quos ance eruere oporteba^ 
pcnd^, ita vc negtc£h hac littera i motus apogei nuUo' 
fflodo rs&e definiii queii: Inido quidem vbi hanc lic 

teram 
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wrain in odctdiiDi iadiHfanB, quod &£lant elF §. 44. 
haec res leuis moBKnd eft vila ; cum oljai pi:o GC, quas 
ent ODnlfaiiu per imcgiralioacm m aatculuin iogreA, va- 

lorem vero proximura ioueniftenlus i f ^— , quonianl 
ficile erat praeuider^ reliqub adbibids elcmends ad mo> 
tum hinae perdoeBdbus, l>aa& valeiaD diquaatum im- 
mutari pofTe , pro vero valore ^fius —77 porairatu 

i4.l±i^. Deinde anen valor iplius i potiffimnm 
pendec a valore littcrae y , qua vli rumns ad verum v«> 
lorem conlfauitis — —\\ ^^'' obdaendum,cumptO; 

xime verus eflet inoentus =14- — -. 
nn 

%. I)}. Ab Ms ergo litteris y et j, (fna initu» ml- 

Eus fere vras e% viddMncar, determinatio motos apo' 

gel podfliinom pendet, quae cum ex pluribus aequ« 

«deo omnibus inaequalitadbus hinae ab excentricitate ae- 

ds determinari debeant, mimm lane non eft,' qlied JegH 

dma motus apogei delignatio, cam tantis impUcaa <!( 

difficulcadbus, tam dudom iuerit abfcotidita. Pleri^S 

«nim, qni mocum apogef ex &Ia Theorte can<duder4 

iunt annili, ad bmnes has inaequalicaces 

atque calcuhm parinde adininiilrauerun 

ras y et j neglexillemus. Ac li non 1 

perliiareruiit , motum apogei cum Thi 

contendre, ii plerumqtie per errorem 

yeritatem peruenine libi funt vilt. Quii 

F 3 tonus 
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tonna Theoriae fiiae in' moni apbgei.detetminando p«4 
nim cribuifle videcur. 

$.134. Hinc ex negle£hi Iiarum licterarum y et^ 
&a ex slia omiilione eodem recidente , faflum ell, vt 
Ttieoria Neuconi obieruadonibus ctrca motum apogei 
lunae ini^itutis piane non i^tisfacere lit putace; quaeopi- 
nio etiam ita inualuit, vt perfpicaciffimus quisque lianc 
Tlieoriam infufficiencem pronunf:iarec . Acque fagacilE- 
mus ClainltiUs huic (>pinioni vehemenciflime erac addJ- 
Kus, anteqiiam publice in ctmcrarias partes difcelTerat. 
Eadem fcilicet ratione ob negle^um minutarum iUarum. 
particujarum erat deceptus, qua et ego fateri cogor, me 
percompluresannos cdnftanter elTe opinatum,exTheoria 
Neutoni pro mocu ^pogei Lunae non vlcra (emiflem prodi' 
re, >ca vc error vlcra.femilllm exfurgens commicterecur: 
■ J; 155. Fons icaque huius erroris, qui nifi fijrama 
cireumfpeiUQ adhibeatur, vix euicacur, in eo lacec, quod 
In cajculo dcbica illa conftantium decerminacio, pro qua 
equidem hic licceras y et j adhibui, negligacur, Quemad- 
modum per hanc omiflionem dimidius cantum apogei mo< 
(us eliciacnr, oftendifle iuuabic. Sit igitur j=;:«, atque 
yttera illius O fecundum Theoriam Nentonianam, qu* 
eft (i^», valor erit 0=;V' C j + — )-o,oooj«4j qui 

fcnolueijs fit : O = i, 0042592 — o, 0P03S4. Quare etiamli 
particula 6,000364 vtpote eis profundiori indagine na- 
ta praetermictatur, tamen ifte valor pro 0=1,0042592, 
iS cvim vero per obferuationes cognito O ~ 1,0085272 
comparetur, exa£ie fere dimidium mocum apogei prae-^ 
.-'■•■ bet; 
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ba; atqiM ideo haec ma. accuraca medietas non paruni 
digna videiur. 

§.136. Jam videamus, quam prope valorem llt- 
terae i adliibendo ad veriiatem perducamut. Inueni- 
mus autem <iij)i= 3,20891, vnde prodit 

qiii valor iam maior eil quam verus 1,0085271, fed re- 
Gordandum ell inde fubtrahi debere 0,000364, ficque 
telinquetur =: 1,0084307, ex quo motus progreQiuus 
apogei pro interuallo menlis apogillici prodibit ^=: 
3° 1' 9" et pro interuallo menlis periodici z=±= 
3° o' 37", qui numeri duobus tintum minutis a vero de- 
ficiunt. Ad hunc defe£tum fupplendum litterae fi tribui 
poterit valor conueniens ex formula \i. — \ (kx-O ^* 
— J - J J, vnde reperitur f. — o,cq78J, qui valor tantillus 
eft, ut ni(! de motu apogel fit quaeilio, (cmper pro 
nihilo haberi poiBt. 

$. 137. Verum nullo modo affirmtte palTumus, va- 
lores illos pro y et i inuentos ita efle abfolutos , vt 
nulla amplius correQione indigeant. Quin potius, fi 
fi>rmulas fupra exhibitas atteniius perpendamus, tantum 
abeft vt eas pro completis habere poilimus , vt potius 
manifeflum flt, omnes reliquas inaequalitates motus lu- 
«e perinde ac eas quas iam definiuimus, terminos quo> 
que in eas fiippeditare. Qui etfi admodum erunt par- 
vi, tamen omnino fufficere poterunt ad exiguum ilfaid fup- 
plememum, qoo adbuc 1 vero diftamus, Gonfidenduni. 

Cum 



lyGoogle 



«1« f4PVT rin. 

Om «Ab tola £»« ioMqud^ ab ingald t% — r pcB* 
ieas moram apogei • dimldio cancopcr^ wxiflat , vt 
valor iplioc >b i,oo43;92 vsque ad 1^84307 inece- 
viHet, nuUum fere elt dubiura , ()<dn ieuia dere6tu« hur 
ius numeri a vero yaloce l,oo8S272 a reliyuii inaequa- 
licacibus proficircaoir. 

$. 138. Hinc igitur condudere debemus, Theo- 
liam Neuconianam cum motu apogei obferuato tam ex- 
aQe oonuenire, vt abercacio, (i quidera vUa locum ba- 
beat, tam lit exigaa, vt merito pro nihilo reputari pos- 
fit: neque etiam calculi «pe ob fiimmam pacuintem 
«am certo definice Ijcebic Cum itaque hoc pa£te 
Theoria Neuconlaaa a forciflima obie&iooe fit vindicata, 
gloria huios {nlignis inuenci cum indultriae mm cando- 
ri exceHentHBmi aairaici debetur, qui primus egregi- 
um hunc Theoriae cenfenfiim cum vericace decexic ec 
publice eft profeffiis: cui <a ce eo maiores debemus 
gratitu, qood fine eios ftudlo fummo , quod in hac in- 
Telligatione eonfumfic, Theoria Neotoniana {brtafle vix 
vnqaam «1> hac falpicione inftifficiendae elTet tiberata. 
Atque flunc demu« pleno lumine vericas illius Theo- 
fiae , cai v«i ASronoiniae Theoria vninerft inniticur, 
fetgere t& Miiftnda , tuffl ancea non mediocribos tehe- 
Ms fuiflet inuoliaca. 
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CAPUT IX. 

INUESTIGATIO INAEQUALITATUM LUNAE 

A i01.A EXCENTRICITATB ORBITAE (OUS 

FENDENTIVM. 

§. l}9- 

Quoniun in hac inuedigatione excentricins oibitae 
lunaris non in cenrum venie, ioaeqnalitates quas 
fcrutiinur partim ab anomalia vera folis ' partim 
{b angulo 2f pendebunL Cam igitttr (it 

-r — -r—— icofr eaAt-—'icoC(r-t\ 

dr dr » » n n * ' 

+ ■2-Hco(ar +— «cofi/ — rfcoffr+z} 

hinc difTerentide di ad dif^rentiale dr reducitur, At> 
que hoc quidem capite, quia ad exceotiicitatem Lunae 
Don atiendimus;, erit 

dr di _l-^iee .i ,,!_/. 

-T-—-J- — ^~t cof » H ee cofi / 

dr dr n n in- 

$. 140. bicipiamus ergo » formnlis /'RJr et « 
quas omii&s terminis ab anguto r pendeodbus po. 
namus ., - . 

/R<<r:±;a.cofai)-H^»i;or/^-£l'Cof(af-/>t91'«>rCa|+«> 

-+-®«C*f2.r-+.S«cor(»(-2ir)-f-9}«C«)f(2l|+2/) 

*"» = Acor2i|-+-p<cor/ ^-Q<cor(2i(-/)fR«or(2ii+j) 

■+■ S »<,cera»-J-T«coC(2i|-a»)-l- Vorcol(a4+2/) 

, . - Q, - ' ^y 
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1« CAPUTJX. 

vbi quidem pro ^ ec A valores fupra ianentos com- 

pletos accipi oporcei, ita vt in iis termini iH et ntt 

fint comprehenli ; erit ergo 

St = — o,8I033 /-9 = 9,908662 

A = — I.3I77J /-A =: 0,119816 

Valores antem hinc deriuati erunt : 

— — =-0,019744,/ ^^ -'=8,29544» 

A'= ^ i,47J7S /-A' = o, 393708 

91'= -H 0,01036 / 9('= 8,015347 

Terminos autem angulum qnadruplum 4 1) iDUoluentes 

hic ob fumuiam paruicatem omift, quoniam in combi- 

natione cum angulp 1 plane fierenc imperccptibiles. 

§. 141. Hinc iam primo colligitnr: 

dr n» nn 

= _C2i2i^,co(X.,-0 ^^^^cof(.,+,) 

_(iil+:®^.»cof., . •• 
»»■■". 

«eque porro 

^^ = ._ li^+iD cof.,-C^- ->«<"•' 

' _(»QiPJ,cof(,,-.5+^5!),cof(=,+,) 
_((.H-He2„j.y„,,f,,.. .. 

Deinde 
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C A P U T IX. 11} 

Demde quia elt proxime kt ~gee, erit 

itque omilGs terminls, quibus non eft opus 

' 4JW -- ' - 



<<^» , 

^^'«'f- 






- «cof (lfl-*> 



-t-e«jQ-eQ_-LA+3_P 



-, , , 4»» 4/wi 

..cof(.,+.> «5^AJ jaP ^A$ 



-I- »#cofi' 



■+i-.«@-cs-iP+-2$ 

' 4»» m» 

Q»' ' -1- 
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C A P V T IX. 



,^_„s_eT-aP+^® 



I »» ' »» »/( 



rcof(aij-l-a/> 



+j-«gs-ev-^ +5® 

' ° 8»»- » » 

3AS ?gS 3A@ 



§, 143. Quodfi iim foima fto /KJr alTuinta dit 
ferentietur, orierar: 
R = — 2a?Ifin2i| 

+ ,fi„, (-l^. (0-9^K';A +g)^ 

+ «fin., (i^-»@- (g-g>C"A+a) N 

^^ V» "^ » nn J 

-H «fm(2,-20 (ia-l£i-(4«-f)2) 
-J- "fin(i,+io(^a -73« -(i. + 2.)S5) 
' $. 143. CoinpatBtione ergo infiituta habebitur 

I,. (a-«KX»A+g) -3CQ-R) 

» "^ »s awi 
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CAPVT W Vj^ 

» m * ' »' * ' a«i 

' -B ^ g ^'^' ("ATg) _ 3(T-V) ' 

vode deinceps raloKS Uttenrum germimcanini $>£i> 
SKy @t %, !8 famus inueltiganiii 

$. 144. Difierendetur, fimili modo quanticas v, ac 
ponaoir :. ' ' ' 

J=-A'(h2i|-P/»fiu-Q;;rn(ai|-/)-S'«fiiw-T'«(h(2i)-i') 

-R'«fiita>i+/) -V'«fii(ii|+S') 

eiltqne . . . ,, 

'h'— i»%, cnius quidem valor iam fiipn babj^tut 
r.-.»p , (Q-R)Ca«A+^ . ! 

R' = C«+i)R-H^A-'^*!?i^ ^ ,.. . 
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?rf CAPVT IX. 

vnde denuo dif&reiKiando erDitur. 

,cor(„-,)c-(».-i)Qf-^A'+Ai^^ . 

^.. ..cor(3,+,)c-(..U^R'-^A/-H^t2) ■ 
„cor«(-is'+ip'-t-<-5M'K*J5!Hl 

«cor(2i)-i/) C-(m--) t'H- i A'-'4 Q/ 

■'- '«cor(2n+2/)c-(2«+^)V'-t-^A'-l R' ; 

^ 1^5. Se<]uentes ergo te<]uatioiies relbfuenj^c 

bceurrerif"' -1'' '-■■' '■■'■•■' '■■ ' ■■' ■'!"=' ■..■"-:-.. 

.^tlr-^^+-^as 
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CAfVTO. ,17 

4«"- 4»»- ■ •»» • «» - ~ 

-, •*"» ?«"» - . ~" 

^-.*- wgS.^ffV- ^ + Cg+3.Ap@ ftg+3A;g _ 
• .., 8»>> ■»» •■ '■■^^- ~im ,,~ 

, ,.,::r:i'.;--,^^<«+4)V/ + i:i;.iRi 

I^J^cgieEUs pAiiio (erniinii iiniium&; qui sidlitri; iuAt in' 
008nfn«:isperiiilr » ii-;.ii'ii,:.' ..:.!: , . — -i. c-;;] 

^ — -OP3I3 P=:- 1,4807 I P' =-0,18185 
|/i46j Ex hi> aateiri accnntiua ita deiinientiir 

«■et!'- j ^-f-™ '^^■■'^:'^,-' -f- 



a= + 



J,«0C!8r .. , .'/"0=0,415119 

i.oAjpcr ', ■ / V -/•K*!ir <i'36s308 



r:.-»^<<)'t: *<«<«)•*- Wf&jjiim»- 



Digitized by LjOOQ lC 



et ^=:-o;o40io . . . /-q> = 8.6o3t33 
P = -i,4<488 . . . /-P=;o,i6i8ox 

Qeinde repericur 

@ = -l-0,oj9ii . . . /@r=8,J92i30 

S= + o,6o«S» . , . /Sr: 9,784486 

$=-0,85267 . . . /-!£ = 9,930827 

9J = -o,6aiij . . . /-93 = 9,793166 

T =-2,60380 . . '. /-T = o,46s6iJ 

-;. 'V = - 1,01710 , . . /-V=o>n67i 

Pro lequentibus vero cakulis eft ' 

£M^-o,oX705V .- ; ; /-(2i?±S! = 8,13.7.5 
«^.:^+o,*37487 .. • • ,/+3«9±^=«,57,878 

'^ ' fcf 0,630061 , , V- /+ _-i_ =8,478013 

. $.147. Hinc igitur pro diQantii lua« 1 terra. cur- 

' — l-*cpfr' _ ^. 

orHitie fclans (iintpitt {i^ilden^ wit 



fdg. cbefE 
,7j 910985 



«=Praeced. — 0,008336» cof/ 

-H 0,014801« cof(ii|-/) 8,17030^ 

. ;: r+i «SO.««4>S' Cof.(ii|;+»Ji : -■ 8.018749» 

' H- 0,003164« eofi/- ' ,7,539670 

i . — .<^D>48lf' ^ (^iL~^'i r 8!i7i.07S9 

-« ;SI,*fljS4e» cpf (B3pl.»<i 4 :4^,7«685« 
?9 Oeisde 
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CAPOT IX. 



Deinde vero erk 



)og. coefE 

8,573878 
8, 47802 J 
7,8J8I«« 
8,540319 
8,185614 



"' — O50j7487«cof(ii|-») 

— oiojoofis/cofCi 1 +') 
- — 0*00721/« cofi» 
H-o,03470«cof(2i(-M) 
•H-0,0I J JJ «COf (21)+ 2/) 

f 148. Fonatur nunc integrale 
9 =: Praec. -I^ ?(■' fin 2 1| -(- <)y < fin » 

-H jCl'«fin(2r)-/) -+- 0J'4rfin(2i)+ri 
-)-@'«fin2/- -1-S'"fin (211-2/) 
-t-gy/ffiojii + ^»} 
erit difierentiatiooe petaQa : 

+ 0,0X7051= l^-<^-i^ 
-0,037439= (i.a-r)Cl' + lW-^m 

- o,030o«2 = (2. + i>/ -H l a/-M±J2 

- 0,00722 = l@, _ i<p._(li±»L^'i±S 

rt- 0.0J47O = (2 « - I) t' - ^«' +1 £1' 

+ 0,01533 , = (2. + ^) aj'-^W + i,3l' 
^ ;• R fietqqe 



lyGoogle 



I30 C AF V T IX 

fietqoe his valoribusdetenninatis 

9 = Fiiec. -f- 0,236034» fin / 

— 0,021889« fin(2ii— /) 

— o,oifi368» fin(2i) + x) 

•4- o,o6£i;r> fina/ 

-t- 0,02332« fin(4i)— ir) 

■+■ 0,00840«« fin(2i|+2«) 

%. 149, Reducamus lus inaequalitues etiam ad mi- 
nuta fecunda, ponendo excentricitatem ocbitae folaiis 
« = e,oi$80, acque habebimus 



log. coefE 
9. 37^974 
8,340237 
8,214002 
8,820508 
8,367821 
7,924429 



9 = Fiaec. -4- 



log. coeS 
4,912708 
1,879971 
1, 753736 
0,585551 
0,132868 
9,68947* 



817", 9 fin/ 

— 75, 8 fin(2i|-/) 

— js, 7 fin(2ii+/) 
-J- 3, 8 fin 2 / 
-H I, 4 fin(2i— 2/) 
H- o, 5 fin(2i+2/) 

Oenotat hic / anomaliam veram folis ; vnde patet eam 
Lunae inaequalicatem, quae finui buins anomaliae e(t 
propordonalis, admodum efienotabllcm, dumadij', 38" 
exfurgit Tabulae aucem Aftronomicae, vbi haec in- 
aequalicas aequacio folaris nominacur, eam mulco mino- 
rem &ciunt, cuius rei caufam inuciligari adhuc con- 
▼eniet. 

%■ ijo. 
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CAFVT IX. ty 

f i;o. Quodfi egim linerain $' accuradus defini- 
tt velifflus, habebimus has formulas refoluendas: 

^L^ ,g("QtQ) «(«Kt9t) (Q-3t)('«Am _?(pRl 
» »» *» *» ~ »)» 

p/-lp-A^Qt^ I A(2KR+a) CQ-R)C"A+g) 
« »» ' ff» "•■ », 

-4-«<B-ep- Sj^ + cgtjAxam ) ^ai|A)jgtR) _ 

4»» »» ^ B» ^ 

_ i p/+ A'(«Q+0) , A'(a.R+31) (Q3-R0(«Atg) 
... * . *• . f* »# ■ 

tade eiicimus: 

* = -o."83 ; P=:- 1,135«; — =-o,oo«4 

IiiP + 9> 
«qae - — ^^ ^ — o, 01376, lierique iam oponet 

t-~.3.,c-i«/_t(yQto)A'(»«tsK) .(m3;')(«Am 

, j/ „ j- ^ji ^ji ^^ 

vndeoricur^'= +0,201385. Quare accuracius habemu; 

• =: Pniec. — o, 006400 « cof / 7,goSi«o . 
5^= Praec. •+■ 0,013760 » cof/ 8, 138618 ' 
9 = Praeft + q, »01385 » fin / »,30402« "' 

fe» 
9 = Praec. -f- 701", i fin / 2,845780 •'■ 

£rgo aequatio finui Aiiiguli / propoftionalis tantunr 
eft II', 41«, 



» » CAPUT 
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C A P U T X. 

INUESTIGATIO INAEQIJALITATVM LUNAE 

AB VTRIUjQUE ORBITAE EXCENTRICITATi 
SIMUL fENDENTIUM. 

§. 151. 

Quoniam praenidemus imequeGcates liDius generia, 
quae alriores littenrum t et i poteftates (imul 
compIeQantur, minimas efls futuras , alios ter- 
minos non fcrutabimur, nili qui produ^ fimpUci ct 
(int afFe£H. Habebimus ergo 

-r=: j- — — I «corr ccoff rfcoflr-/) 

ar ar » n » . n 

— irfcofK») 

Cum igirar ad hanc inncftigationem opus non fic iSit 
terrainis ex praecedentibus, qui vel per t' vel per <* 
erant affe% quia iiccerae alphabethi deiicere incipiunt, 
litieris S, T et fequencibus denuo utcmur ; quare c*< 
vendum, ne iftae ..licterap cum anciE tdbibicis confun» 
dantur. 

§. 1S2. Airumus ergo ex terminis iam «nte defi- 
nicis, iis qui m eos , quos iam inueftiganius , vim exfe- 
ruoc, ponamus 

+ g*cf(ai|+r) +3!«:({ji|+/) 

+ @rfcor(r-i) + 9B«tcof(irr-r+/) + 5<*cof(an-r-/) 
+ 2 rf cof(r+/) + ae rfcof (ji|+r+/) +S«*cof (Ji|+r+/) 



-,-^b,GoogIe 



CAFVT S. 



«3 



»=:Acof»( . . + Dtcof(2».-r) +P<cof/ +(^;cof(ii|-') 

+ Elcof(2#r) +R<cor(»|+/) 

+ S»icof(r-*) + V«*cof(ai-r+/) +Yf<cof(»|-r-') 

+ T«fco((r+/)+Xrfcof(j>|+r-/) + Z/ieof(j>i+r+/) 

crit^ue ex pnecedentibiu 



5lr:-o,8i033 
£ =-0,64j8j 

5 = -3.593«2 

6 =-1,0873« 

$=-0,Ilg)0 

£1=:+ 1,33859 
SR=+i,2J468 

A=-I,3I773 

D = +33,6<!oo 
£ = -0,5785 
P = -I,I35S 
Q_= + a,6oo87 
R=+ 1,00590 



/-9=9v908S<a 
ME =9,808771 
A.2)=o,ss553l 
*-S= o, 036358 
/-qfc:9, 07^985 
'£1=0,11664» 
/»=0,091545 

/-A=0,II9815 

/0 = 1,52711» 
/-E =9,761341 
/-P =o,055H5 

/-Q =0,4151 ij 
/ R =0,302308 



f 153. Rdiqul vero vdores hinc deriuat^ cpSaai 
opus babcmus, funt: 



A'=-»,4757fi 
Ct-o, 13847 
D<=i9, 39153 
£*=- 1,47347 
P=- 0,0260 

Q^ 4*40914 

R'= 3,797»3 



/-A'=o,39370g 
/-0=9,14135« 
/ 0^1,468222 
/-Etr 0,168341 
/-P'=8,4i4973 
/ 0^=0,644363 
' R'=o,579548 
Rj 



W 
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CAtUT X. 



!r'=+o,oi036 
£'—+0,01015 
ay=-o,4ioaj 
@'=+o, 00499 
^=+0,20138 
lclt-0,02189 
W=-o.oi637 
Sit breuiMtis gritla 

«*= -='-=-0.019744 ! 



/ a' = 8,01J347 
/ S'=8,oo629f 
/-©'=9, «23483 
/-^'=7,698261 
/ ^=9,304016 
/-JQ^^S, 340237 
/-iR'= 8,21400» 



1- „ ' = «.29544» 
— - m» 

_2kD+^_ , 2»D+!D 

* — — 5^-— + 0.3«5ll ; ' — -;^-=J,563604 

.'=^^=-0,0,283 , /.(i'^ = 8,.o8252 
/=?!iEil=-o.o.3r6 ; ^(«^=«.,,8«., 

*'='-^ = + °.°3749 ; /»-^=,.,7387. 

f i;4. Si fimili modo vlterius ponanir: 

^_ 2«S+@ ^_ 2kT+!£ ^_ «V+5 

»» ; »» ; ~ «» ; 

y= "^+g ._ 2»Y+^ „z+3 

*« ! '^ <m : — Mp 

habe- 
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XAPVT X.- tjf 

habebinras : 

-<'*cr{a|+r) -r'«c((2i)+/) 

»'«*C0f(r-/) - t/'»*cof(2i|-r+/) -yrfcor(2i)-r-/) 

— «'rfcof(r+/) - xictcofivi-i-r-r) -x^tieol{2ti+r+t) 

«quepofito^-t- — zit^iro.i^ripr ; /«'=:<), 167900 

^=:«-«'cf2>|-»'*c(r-,**c(i;2i|-r)+(|.-^,cl>-j'»c({ai(-i') 

-rtcf(2i|+r) -r',cfji|+i) 

H- (J-'0'*cf(r-/) -«'rfcf(2n-r+/)-)-',icf(2i|-r-/) 

-(-(i-«0<*cf{r+/)-Ar',*cf(2i)+r-/)-j'rfcf{2i|+r+/) 

»bi cum fit —=0,15087«, erit — -f'=:o,i6464 

f I5f. Nunc termini coefficiente ei afieai, qui 
]n formis R = et -^ infimt, coUigintur : eritque 
R=:,*fin(r-/) C+Xv-ix-''-9 + 5?-i5 + 9E>j 

■ .ifi«(r+/) r+-LY-i-Z.3R + 32^.9E_9D. 
v^a»» Mn nn^nn^^n ^nnj 

,«fin(2,-r + /)(_t-H5^SH-|?) 
afin(2,+,-/)(-*.Hi;SH-|-0 



Digitized by LjOOQ lC 



tit CAPVT X. 

«tfinCil+r+O (— * + i^T + i|) 



ddt 

dr' 

■-5-»@-?S+liP+i^ + l^+l9+i? 

9D iiE gg gi> gq> jSjCt ggt 

%m gm» "* »m » »' m»'^ mm mm 



«*cof (r-») 



«tcofCr+O 



.lAY + 3AX.3DQ^.3Ag_5AR 

'*' »• ^ mjn m» ^»» s»» a»» 
a^V ?Ag sax jAS jgP 

"^ »» »» »» »» "^ »»r 

3gQ .3DCt jgR 3Eat 
'*'»»»» »» »» 

-3-»?-eT+i.P+?I-L|+l|+?J 

""giw 8** •#»«»»»» »» 
, SAY JAZ 3JIR , 3j2_3A2i lAR 

''' »»'*'»»■ ^ »»■ ^ »» 2»» 2»» 

+ 3?Z + JAJ + 5?z +|M +.L«J 

"'" «s nm ~ nn nn nm 

3«S + lI$+iM+i9« , 

'^ mm m» T »» »» 
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CAPVT >Z 



'ir 



-t-«as-ev+iiR +il -12 + 1? 



sn 



<ic6f(si-c+/). 



a@ eS ©f jAS 3DP ;AP 
+ i?J + JA ® + L«5 . 5®P . iP5 

' ■■■■ ' mm ' mm ' mm ' •■ • ' 



<lcof(l1+r-/^ 



»*C0f(2<|-r-/). 



«icof(2<|+r+/} 



•_,_„i.ex+iiQ + iJ-i|+iJ' 

4ff» 4»A 2mi 

a® Sa ,Sf xJAS 3EP_3AP 
^ »» ^ »» ''" »» »» ^s "2»» 

3^8 jA® 3J5+ ??P + liS 
""^ »» ^ »» ^ »» »» »» 

as ea,©i ,3AI jDP_|AP 
''"»»»»»«' »» »» »»» 
3jT 3AS sea^ssp 3D5 

■r »» ''" II» ^ »» »» ^ »» 



-i-»3-ez+itR + 2^-i^ + ^ 

i ^a •t.TT 1 ^ij ^i^ ^^ 



aS , S« , ?$ , 3AT , 3EP_lAP 
■^" »« ■*■ »» »» -»» »* »»» 

3«T3A53?R,3eP3E5 
■l" »» "'"»»"'"»» ''". »» ^ »» 

S {• 15« 
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^n c A p UT X. 

• §. 156. Qoaeramus ergo quoque ex formub «s- 
fiimta /R<ir dfferendale, quod erit 
R == 

rf fin Cr+j)C+?l J^-«^'-®''+S?'-;'3>-/>'+3W-(i+ -) a-^^^+S-O 
rffn^sWX-SKi-^O-SC^-rt+St^-^SR-C^-i+^jaS) 

rffnd^tH {-a(^-'')-gc2-^+<v+ ijd- (M+i-i) 30 

»*fn(5,HC-a(|-'0-©(T-/O+jCV+;£l-C2«-i-;) 5) 

«^^(^^^'^(-«(^-'O-sc^-^+aif^-^sK-tM+i+^)^) 

$. IS7. Ponanir ex dif&rentiatione formae v; 
S* =(i- -i-)S-A(»'-*')+D}'-Ey-ip-Q</'+R»'+(V-X>.' 
T'=(i+ i)T-A(y-«')+Dr'-Ej'+ iP+Qf^-R^+CY-Z)^ 

V^^i.-i + i^V+A^^-^O + D^i-^O-R-^+^R 
X'=(2«+i-i)X + A(^-,/) + E(i-;')-Qr'-iQ 
Y'=(2.-I-i)Y + A(i-/0+D{5-^-Q^-iQ 
»=(!.+!+ l)Z+A(--«0 + E(--,').R«'+-iR 
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Cd P U T 71. 139 

vt habeatar 

^=:-A'finj<|-C'ifrinr -D^ifinfiv) -E'<fin(ai|+r) 
-P'«fin/ -Q'«fin(J>)-/) - R'f fin (11+/) 
" S'rffin (r-/) - V rffin (2)| -r+x) - Y'f*finC4>|-r-/) 
-T'»ifin(r+/) - X'«Mn(2<i+'~0-Z'»iHin(n+''+') 

§. i;3. Haec iam rorma denuo diderendata dabit 
^ — Praee. 

+««cor(r-^)(tA'(v'txOtD'?'tE'r'-ip't(J'^tR'''-(J~)S''t(V'fXV 

+«*cor(rt/)(tA'(,'tj')tD'r'tE'j'-lp't(2f«'tR'/-(iti)T't(YtZV 

+«icr(i,-rt'K-A'(~/0-D'(|-^R'r'-iR'-{M-lt i) V) 

+rfcI(=,tr-/)(-A'(^-/0-E'(^-^(J'.'tiQ'-(Mtt-i)X') 

+,ic((i,-r-/)(-A'(^-,o-D'(| -,0tQ.'''t7Q'-C»-i- ^) If') 

+<*c(!i,ft')(-M^- '')-E'(i-/>')tR'W-iR'-(j«tit i ) Z') 
§, i;9. Priores autem expreffiones, fi litterarum cogni- 

tarum valores rubfiituantur, lequenti modo prodibunt. 

R= «*rin (r -■') ( — P,i(48s6 -I- 0,00854, (V-X)Ji 
«*fin Cr+ /) C — o,4282S -+- 0,00854 (Y-Z)) 
»»fin(2i|-r+/) ( — 4,51938 -+- 9,00854 S) , 
ftfinCiii+r-/) C — 4,51938 -I- o,oo854 S) 
»*finC2i|-r-/) C — 4,5>939 •+■ 0,00854 T^ , 
«tfinC2i|+r + /) C — 4,51938 -t- 0,00854 T) 

S 8 $. iSo. 
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§. iSo. Altera vero forma pro -^ 6t 



dJv 

^ 

«icHr-/)(-2,835O5-2't@-fS-0,o27n(33t35)-o,O3JO7(VtX)) 
.icf(r+/X-3,2i669-2>'t-ST-2,027nt'IH3)-o.O32O7(YtZ)) 
it cf(ai| -r+j)C-a,i6927.-2ii95-SV-o,027 1 1 (S-0,03207 S) 
ftcf(ii)+r-j)C-o,5344i-2«S-SX-o,027i I ©-0,03207 S) 
rfcf(ii(-r-/)(-i,3645S-2«'5-eY-o,oa7ii?-o,032O7T) 
rfcr(afl+r+/)(-i,439ii-2R3-6Z-o,027iiiE-o,03207T) 

$. i£i. Deinde (imiK modo alcerae fbrmulae per 

difrerenciationcm erucae, fubfticuds raloribus cognids ia 

fe habcbunc. 

R == 

rffin(r-/)(+o,S9883+9l(i.'-ArO-(i-i)®+o,oij74C2}-S) 

rffin(r+r)C+o,5455<-f?l(y'-»0-(i-f-i)23 +0.01974(^-3) 
«ifiDC2i|-r+OC+o,8o25i + 3(W-Cia-i + i) 9J) 

«tfin(2i|+r-/)C+o,59936 + 9|/'-C» + i--^) S) 

rffmCn-J^/JC+iiOiipp + ^l/^-Ci»-» ) ^) 

«»fm (21+r+O C+ 0, 38988 + a»'-C« + 1+^)3) 

POITO 
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Forrct rqKriemDS (eqnentes valorcs 

T<=(i+i)T-A (>'-«0 +0,180I8-0,0I974(T-Z> 
V'=C«-i+^) V-A/'-+-j,i9902 
X'=CM+i--i) X-A/'— o,873U 
Y' =: C2«-i- 7 ) Y - AV -h 4^763»! 
» = (2"+!+-) Z-AW — 0,43800 

ac denique -^ = Praee, 

+.*cf(r-/K-(l-|)S'tA'M*0+2,62J9i-o,oi974 (V'tXO ) 

+<ic((r+/)C-(ifi]frtA'0ft«0+».l«+'7-O,oi974(YtZ0> 
+ rf cofi;»n-'-+') (-(»- J + -^ ) V' + A'i' - 4, 19296) 
+ rfcof(»»+'w) (-(2«+ 1- i) X' + A'/' + 1, J9777) 
+ rfcof(2t-r-')(-(2»-i-i) Y' + A'/ - 3,48384) 
+««cof[i1+'-+')(-(a«+i+;i) Z' + A'«' + c,8886j) 

S } $■ i£3' 
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$. i6t. Hinc ergo pro deeermiiiandis coeffictcod- 
bus fequentes obtinemus aequstioaes 

(l-i-)@z:i,o4739-o,oo854(V-X)t?((«'-.r')to,oi974(3J-S) 

(i+i)?=:o,57382-o,oo8j8(Y-Z)t3l(j''-«0to.oi974(9-S) 

C2«-i + -i) 9} = J,3ii89 — o,oo8J4S-H?lW 

Cm+i--) S =5,11874 — o,oo8S4S + S(W 

(vi-i--) % =5,53137 — o,oo8J4T-J-S|'' 

C2«+i+-i) 3 =4,90926 — o, 00854 T-f-a/' 

Deinde 

+f,46097=(i-^) S'- 211® -es -o,027ii(g5tS)-o,O32O7(VtX) 

-A'(»'+*') + o,oi974(V'+X') 
+j,38o8(£=(i+i)T'-a«5-er-o,p27ii(|»t3ho,03207(YtZ) 

-A' (y^+t') + 0,01974 (Y'+ZO 
-i,9237i=(2«-i+— )V'-2ii2J-eVo,027u®-o,03io7S-A'/' 

+2,i32i8=(2<>+i--)X'"-2it3E-eX-o,o27n ©-0,03207 S-A'y 

-2,1 1 928=(2a -1— ^) Y'-2K5-fV- o,o27n S- 0,03207^- A'/* 

+2,32777=(2''+r+-^)Z'-2«3-eZ-o,027U?;^o,03207T-A'<' 

§• i«J. 
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$. i63r Fro vlteriori calculo elt 
1 — =0,924562 /(i — ) =9,95593» 

i+— =1,075438 /(!+—) =0,031570 

2«-I+- =0,942014 . . . /Ci«-i+—) =9,9*5935 
■ n 

2«+I = 2,791038 . . . /C2«+I ) =0,445915 

a«-i-i=o, 792038 ... /Ca^-i-jb^S.SSS?^? 

a«+i+— =2,542914 . . . /(2«+!+-) =0,468775 

Hinc jin sequacionibus pofterioribus vilores litcerarom 
S^, T', V fubftituantur, et ob S= 1,01591, erit 

o,i6iioS=-5,io323-2«@ -A' (!/'+*') -0,02711 C9)+3D 

-(- 0,01974 (V+X') 

-f- 1,21835 (i^-iO- 0,03207 CV+X) 

— 0,01825 CV-X) 
0,14659T= + 5, I8709+a«'E+A'(v'+t') +0,0271 1 (S+S) 

— 0,DI974(Y'+ZO 

-I- 0,02124 (Y-Z) 
o, 126S3V= + 6, 82591 -2«9J+ 3,718 ''-0,02711® 

-0,03207 S 
6,77934X= + 4,56988+ 2XJE-6,1548.''+ 0,02711® 

+ 0,03207 S 
o,38858Y=+ 5,89253-2«?+ IjSiS^f^-OtOijii S 

-0,03207T 
7,«4474Z=+ 3,6167« + 2«3-S,3536<' + o,027iiS 

+ 0,03207 T 
J. i«4. 
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§. itf^, Commodiflime hi coefllcientes innenifi vi- 

dentur, fi primo S8, I, S. 3 " ^' ^ ^> ^ proxime 

quaerantur, quod fiec cerminos minimoc negljgendo: 

S=: + 5.75«o . . . I '3i = o,76oi2S 

S = + 1,8334 - • • ' S = o>2«324* 

S = + 6,9837 - • • /5=0,844088 

3= + 1,6643 . . • ' S=O,MI240 

V=-37. 7<S50 . , . /-V= 1,57708« 

X = + 1,2198 . . . / Xr=o,o86iS3 

y =-21,1040 • . ,' /-Y= I, 324360 

Z=+ 0,9125 . . . / 2 = 9, 9(So2oj 

V'=-2p,7i70 . . . »'=-<3,39S 

X'=+ 2,5326 . . • »'=+0,024 

Y'=- 11,9510 . . . y'^- 0,201 

Zf—\ 2,2472 . . . *'=+ 0,020 

%. 165. Hio aucem valores pro V et Y' tam 
Cunt magiii, vc viciOim polt inuencas licteras S, T ni- 
mium valores roodo eratos afBdant , vnde neceire erit 
refolutionem harum aequacioaum ordioario modo in- 
ftruere. Reperitur ergo 

S8 = 5, 75<!o — 0,0193 S — o, oojo'@ 

3E = 1,8333 — 0,0064 S — o,ooi6@ 

S =«,9837 — o,o225T — 0,0058 S 

3 = 1, 6643 — o, oo«i T — o, 0016 S 

2« 55 = 11,6155 — 0,03908 — o,oioo@ 

2K S = 3,6996-^0,01298 — 0,0033® 

2K^ = 14,0930 — 0,0455 T^ 0,0118 S 

2k3= 3,3586; — 0,0I12T — 0,00323: 

qui 
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qui valores fubititud dant : 

V=- 37,7647 -I- o, 3911 S -4- 0,0031 ® 

X=+ 1,1198 — 0,00768 — o,ooi6@ 

Y=:-ai, 1038+ o,i38tTH- 0,0121 ? 

Z=:+ 0,9125 — OjOoiSpT — o,ooi6£ 

2iiV=-7S,i08J -1-0,7893 S -t-0,0064® 

aiiX=+ 2,4fii6 — 0,01538 — 0,0033 @ 

2iiY=:- 42,5870 -|-o,2794T-)- 0,0244 % 

2iiZ=+ 1,8413 — o,oi4oT — 0,0033? 

$, 166., Hinc porro valores deriuati erunt 

Vr:- 29, 7 167-1-0,3767 8 -1-0,0094® 

X'=+ 2,5326 — 0,006184-0,0029® 

Y'=:- 11,9511 -t-o,i248T-|- 0,0161 Z 

V—^ 2,1472 — 0,0054 T-(- 0,0628 !£ 

b' =: - 0,4009 -|- 0,0044 8 -|- 0,0001 ® 

x'^: +0,0244 

^ — - 0,202« -(- 0,0015 T-J- 0,0001 % 
j/ = + 0,0200 

ic porro 

%-%— 3,9227 — 0,01298 — 0,0034® 
^.gn 5,3194 — o,oi64T — 0,00422 

V -X=-38,984J-l-0.3988 8-1-0,0047® 
Y-Z=-22,oi63H-o,i454T-(-o,oi37!J 

g) + 3E= 7,5»93 — 0,02578 — o,oo6S® 
S + 3 = 8,6480 — o,028ST — 0,0074 2 

V + X=:-36,5449-t-o,3836 8 -(-0,0015 ® 

V + Z=-2o,i9r3-+-<5,i3i6T -+-0,0105 S 

•i v'+X' 
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V'+X' = -27,i84H-Oj37o6S ■+■ 0,0123® 
V'+Z' = - 9,7039-l-o,ii94T-l-o,oi89 S 
»'-■»' = - 0,4253 -H 0,0044 S ■+■ 0,0001 @ 
y-*' = - 0,1226 -(-0i00ijT-J- 0,0001 2 
i^+*' = -o,3765-t-o,oo44S-H 0,0001 @ 
y+«' =-0, 1826 -t- o,ooi5T-(- 0,0001 ? 

f. 167. His valoribut fubHicutis reperltnr 
(i-— ) @=-hii8024 — 0,00708 

(1+-^) 1 =-h 1,4453 — 0,0027T 
vnde concluditur 



©= i,949J — 0,0075 S 

!E = 1, 3440 — 0,0025 T 

0,1401 S =-9,2444 



2x®=3,5340— o,oi6oS 
2x S =2,7121— o,oo53T 
o, 1479 T= + 7,9767 



$. i6s, Nanc igitur habebimua 

S— -66,6986 , r , /-8=1,824113 



T=+53,9330 
©=+ 2,4497 
2=+ 1,2052 
ti =-0,75204 
i' =+0,6262« 
w' = - 0, «942 
»/=+ 0,0244 

y = - 0,121« 
»'=+ 0,0100 



/T= 1,731855 
/ ©=: 0,389113 
/ S = 0, 082498 
l-''—g, 876241 
I '' — 9, 79675J 
/-4/^9,841484 
/ jV — 8, 387390 
/-y = 9,084933 
/ «' = J, 301030 



so = 
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W 



2J = + 7,0311 
i = + J,a56i 
5=+S,7«59 
3 = + 1,3339 
V =-63,849? 
X=+ 1,7451 
Y=-l3,622j 

Z = + 0,5356 



/ 53 = 0, 847029 
/ S = 0,353358 
/ ^ = o, 76P867 

/ 3 = o>'^J'»J 
/-V = 1,805160 
/ X =0; »4>820 

/^Y;=i, I34J4I 
/ Z =9, 728S40 



$. 16^. Hi; iaiii yalpribus inuein<$ pro 4ifl*n|i( 
lunae 4f = ^'" / .^" eri5 valorls ipfms » poruo «b bi( 



terminis p«Rdeii$ ( 

• :=:Frtiec, — ^0,3756 ti cof(r-j) 

■+■ 0,3069 ek cof(r+/) 

— 0,3634 '* cor(si)-r+/) 
-+- 0.0099 tk cof (2i|+r-j) 

— o,077J '* cof (2i)-r-/) 
•+■ 0,0030 ik cof (2i|+r+/) 

et pro longitudine lunae 

^=Praec.-)- 0,75» rf cof (r-/) 
*r ■ ■ i. • . 

— 0,6263 tk cof (r+/) 

-\- 0,6942 /*'cor(2i|-r+/y 

— 6,0244 /* 'cof (2i|+r-/) 
-+- o, 12 16 /* tof («l-r-/) 

— 0,0200 /* cof (211 +r+/) 



Lpg. coefE 

9,S79297 
9,487093 
5,560344 
7,997004 
8,889425 
7,48+024 
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cuius integrale li ponatnr : 

f>:=Fnec. +@'«*fn(r-/) +a}Wfn(2i|-r+/)tSWlh(2i|-r-j) 

+ 2'rf fn (r+x) + S'»*fn(2i| +r-/) +3»*fn(2<|+r+') 
erit 

+o,75io=(i-i)@'-sfVM-2)'j'-(5'r'tiq>'-jci'<)»-sR'<'-(gj'ta;'>i' 
-o,<263=(i+i)?'-«'{j't»o-®'''-S'?t-^'-jci'«'-3?v-(g't3')«' 

+o.694»=C"->+7Da>'+?l'c|-'0+!O'C|-;«0-9!'(«'-^) 
..o,o244=CM+i-^DaE'+?('C^-'0+S'C^-/0-m«'+-;) 

+o,i2i«=c«- 1 -i)D + «'c^-o+aj^c^-rt- ^'C-^+^) 

-;),ojoo=:Cs«+i+i)3 + ?l'(|-»0+e'cf-;0-3!'Cf'-^) 

§. i7a Hinc «uiem reperitur 

©' = + o, 74«7 . . . ' ©' = 9, 873165 
S'=- 0,6185 



aj' = + o,8i43 
S' = - 0,0142 
9' = + 0,2396 

3' =-0,0061 



/-?' = 9,7SH3i7 
/ 93' = 9,910800 
l-X'— 8, 150690 
' 5' = 9. 3795JO 
/-3'=7,788»io 



J. 171, 



lyGoogle 



CAPUTX. 10 

$■ 17L Qaatenus ergo longicudo Luiue ab ex- 
«entriciiatc otbitM Tolis pendct, ciit 



^=:Praec. -|-o,ioi38jf (in > 

— 0,011889« fin(2ii— /) 

— 0,016368« fin(2i)+/) 
•^- 0,06615 ei &ait 

-(- 0,01332" (in(ji|— 1/) 
•+■ 0,00840« lin (21) +2/) 
-(-0,7476«* rin(r — x) 

— 0,6i8J« * fin(r + «) 
-H 0.8143' * fin(2i-r+/) 

— 0,0142« k fin(2ii+r-j) 
• -H 0,1396 «,* fin(2i)-r-/) 

— Q,oo6l « * fin(2i)+r+«) 



log. coefE 
9, 30402$ 
8,340237 
8,214001 
8,820508 
8, 36782 J 
7,924429 
9.873I6J 
9>79i3i7 
9,910800 
8, IJ0690 
9.379JJO 
7,788910 



T| 



i-m- 
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$.171. Hae auccm flngulae inaeqmlirates ii nu- 
merum minutorum recuodorun) reduQae dabunt ; 



9 = Praec, -4- 701", r fin / 

75, 8 fin (21-/) 

— j6, 7 Cm(2i + f) 
-+- 3, 8 fini* 

•+■ I, 4 fin (2i)-2j) 
-+- o, j fin (2))+»/) 
-f-140, 9 finCr— j) 
~H«, 7 fio (>• + ') 
-t-IJ3, 7 fin(n|-r + 

— J, 7 fin(2i)+r-/) 
H- 45, » fin(2!|— r— /) 
-+-!,» fin(2i| + r+/) 



log. coef£ 
2.645789 
«.879971 
i,75373S 
0,585551 
0,131286« 
9.68947» 
2,148800 
2,067000 
1,186530 
0,416300 
I,«5SS0O 
0,064600 



Hic fcilicet et inaequalitaces, quas in capite praeceden- 
te inuenimus, et iftat in hoc capice emcas fimul fiim 
complexus, vc coniunQim conlpeQui exponerentur. 



CAPUT 
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INUESTIGATIO INAEQUALITATUM LUNAE 

A PARALLAXI SOLIS FENDENTIUM. 
f 173. 

Jam in ibrniQlis noHris primariis ad eos quoqne ler- 
minos progrediamur, qui Uccera > func affeEti, ec 
quonlam eH: i : v vc diitancia Solis media ad diilan- 
tiam Lunae mediam a Terra, erit i;v vc paraltaxis 
Lunae media ad parallaxin folis : ex quo inaequaiicacet 
Lunae, quae Iiinc oriuncur, a parallaxi folis penders 
dicuncur. Quoniam vero valor ipiius v ell valde paruus^ 
quippe ^ propemodum, alios terminos non concem- 
plabimur, nifi qui per v ac per v i «c v r funt mulcipli- 
caci, propcerea quod magis compolid fianc minimi. 

§. 174. Ex terminis ergo iam inuencis hic red- 
neamus eos, qui iunc alicuius momend, ec cum iis no^ 
vos decerminandos coniungamus ; fic ergo : 

/Ti,ir=Slcfai| + €icfr+2)*cf(ji-r)+!35»cff+jCJ<c(!»|w) 

+ g*cf(si|+r) + SR«:(i5i)+/) 

+ 3vCof» +4)v*cof(>)-r) + Sv<cof(i-/) 

+ ®vcof3i| +3»*<:of(i| + ') + 8i"cof(i,+*) 

»=:Aeof2i| . , + Dicof(2<|-r) +P«cor/ + Q_f eof(ii|-/) 

+ E *cof (2i|+r) + R » cof(2,+/) 

+ F»cofi| + H.*cof(i|-r) + K».cof(i|-,) 

+ G»cof3i| + J»icof(i|+r) + L>f eof(i|+x) 

Non 
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Kon difHcuUer enim praeuidere licet, terminos, qu! 
angulos r a 1 cum angulo 3 >| habeanc coniunQos, fore 
cam exiguos, vt flne errore praecermitd queanc 

$' 177' Quodfl iam retentis litterarum §. 153. in- 
duQarum valorlbus, praeterea ponamus: 

aKF+8 . ,_a»G-(-® . ^,_ aKH-l- ^ 
^ nn ' * nn ' nn 

,'/ — hJ±3 • ti — at^dt^ . f — ^«L-Ht 

nn ' nn ' nn 

habebimus : 

^=:Praea-«'c&i|-^*c5-/*c((2i)-r) -/«cf/ -y^f cnsi-/) 

-<'icr(2i-|-0 -r'<cHj<|-|-') 

— /> » cof 1) — i' ►* cof (i-r) — kht cof ()|-/) 

— ^fcofsii — H iricof^ii-fr) — l ve cof()ri-j) 
«tque 

!^r:«-4'cliii-t'ic(r-rf'fcljsi|-r) 'f (-^ -;')» cCr-j^rcf^ai-j) 
rfr w 

-«'*c((2i|'fr) -W^cQlnfO 

— ftaoCti — i^ri cof(i|— r) — fvi ixi[Cl-'l 

^»Co(l| »'»*COfC>|+x) /'irfC0f(l|-f/) 

§. 176. Jam vero pro his cerminis ab ► pendenti- 
bus (equences colligraius aequaciones. 



.r«,j,(v-4-^,) 



tt 
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"^c,.oC-iH-|^ + |^_i|) 



4^. 

rfr» ■ 



.cofa, |v-eG+^-»«® + g 



»s 



»tcof C,-'') 



• tcof (!! + >■) 



tf-eH+oF+iI+li^,i5_j»^ 

4»» X»» '2»» ^ 



^ »» "'^ »» '*' »», ""^ »» 



„-SJ + i*F + g + i5,iI.„3 

«^ eg 5® €g 



v/cof 
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r<cofCl + ') 



4»« 4ffv 8fi» 8W9 
nn nn nn nn 

' * 4»» 4»»- 8/Mi 8«» 



«S 3f §m ® ^ 

~ «H ~ MM' ' MM ' MM 



9A isA 
^ 8 »» . 8»» 



(.B^IxS?!? ,3AF ,9A 
L'' nn nn n» 8»» 



(equent^s partes Teorfim exponamus: 

r ^aF jaG 3A8 jA® ^af jag 

^ *• ■• •• « ^ atM MM ^ MM ^ MM 

rco(i| 
jcorsi) 

■i*«of (<|-f) 
fitc6f(, + r) 



'3JLI + ifl + 3®I , 3j G , lA 3 .%m 
nn nn nn nn nn nn 

3E® 3AJ.3DF .2EG_3AF_3AG 

»» »» »»"*"»# »S ~ ffff. 

+ 9^4.LSl 

'3jH , ifl- , i?5® , 3jF , iA^ 

»» nn '"^ nn nn nn 

3P® jEg 3AH 3DG ;EF 

ff» »» .»/1 "■ s» ff» 
3AF jAG oE ■ i;D 

2«S 2»» 8»» 8»» f/COf 
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■35IL 33>F 3OF jSftG 3Ag 

«»■ ff^/» »» »» »« 

LPJ + 552 + 3M , 3At 3PE , 3QI 
»» ff» »» »» ''"»»'»« 



,ii« +91 + 95 + 151 

fi + 3?! + 5£»5 , 5«F , |A« , 3PF 
nn n» n» nn nn "^ n» 

,, , ,Jj.3Q®,3R3,3AK 3PF 3QF 3QQ 

,9P+2J+IlS 

■"^ 8»» 8»» S»» 

5. 177. Vemm dmerentiando nancifceniur . 

R := 

ffinn (:«/-9(|'-«3-i3'<' + i®.i< 

vfin3"l [a/^ + iS^^-S»® } 

f*fiii(,— r)[9U'+lD/-iS«'tig''-{3'''t-?®''-(»-0*-{3'' 

f*an(,+r)f*'-®^^'^/+*3^'-*!;[:jf/3*^' 
+ a/'+A/'-SKi'-i(; -?')3-i8?'+^®'-' 



f»fin(, — t) 



-C»-;)«-.isy 



r+?H/-<li' + S»/-i(-rm-l5^+l®?' 



»f fitt(,- 



Vi 



— (« + j) ?-**;.' 

•* Deinde 
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ij« C AP V T XI. 

Deinde pofito 

Pi: a F-ACZ-iO + iF^^-iG^ 

G'= 3 « G -A/'-jF<' 

H'=:(<«^OH - Ai'-D/' + E|'-}F<'+iF</-|(3«'+J J^* 

J' =(a+i) J -A*' + Di^-E/' - i F.'+4F«'- i GJ^+iHV 

K' =(a-i) K - A/-Q/'+Ri'+iF(i-^+iF^-4Gr'+iLV 

L'=(»+ 1 )L-A*'+Q|'-Ry+ jF(~/>')+iFr'-iGj'+iKi' 

erit 

^— -A'Cn2i| - D'iKin(2i|-r) - P'«fin/ - Q^rfinfii-/) 

- E'*fin(2i|+r) - R'rfin(2i)+') 

— F'ffini| — H'Ftfin(i)-r) — K^Kfin (i)-/) 

— Giv&nyt — J'»*fin(i|+r) — L'»«6n(,+») 

§. 178. Hino iam denuo diffeientiando conleque- 
dth _ 
mur : 3^ = Praec. 

-hircof 1) [+,A'/ + A^i^-aF^ + lfy+IO!.* 
H- » cof 3» [+ A'/ + 4 ;F'«' — ^aC 

. . r. J+AV+D'/+E'j5'+iF'^+iP'rf'+iG'W 
-t-»icor(«-r)-( 

l -(a-i)H' + iJ'y 

, „ r+A'i'+E'/+D'i'+iF'f'+iF'«'+iG'# 

" l +fH'*'-(a + .)J/ 

f+A^^+Qi^+R/i^-i^f-rtF+iF^S^+iG/r^ 
H-»/cor(<)-/)^ 

[ -(«~)K' + 4L'j' 
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CAPVtm. »J7 



+A*+R'/+Q:i'-i(i-/OF'+jFV+fG'j' 
+ 4KV-(.+i)I> 



gui vaioiA cuiti iBtecedendbus cbnqwrari debent , v« 
inde val(a«s coefficientivim eliciuitur. 

$. 179. SamtHttQg primo dnos vatores ab inilia 
pofitos, qooniam lii a ftquentibus noR pendent , atque 
habebimus, 

.=:»gf-a/ + ?fe' + iS^-i®^ +i + '-^^ 

. = 3« ® -%f~i^ + V + ^ 

»=:aF'-A'/-AV-iF''^-fG'«' + «-6F-2«5 

+ 3i^)+ (?M.)Q+eHS^^+G) + ^ 
^Ht wJt nn iHf 

«=3»G'-A'/'-tF'4' + V-eG-iitG 

3F (a+3A) - (3g+3A)p 9A 
''"4»»"'' »» . m 8*» 

et F' = .F-A(/-«0 + *F*'-iGV 
GfzzytG- A/- i F«< 

i.eft/ = ?^eti'=»=S+®:. 
' »» * »» 

Hic igitnr primum litterarum, quae fiint cogdtae, rt- 

Isres in nameris fi^ftituantur, eritqHc 
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«!» 



p^p u T n 



F' = 0,93905 F + 0,00753 5 + Q,oi443G - 0,00753 ® 

G'=2,8oi2t G+ 0,02505 F + 0,00753 8 

o — 0,92847 3 + 0, 01776 F - o, 01776 G - o, OJ501 ® 

+ o, 37500 
= »,80111 ® + 0,01447 8 + 0, 01776 F + 1, 87SOO 
hincque 

g=:-o, 01930 F -1-0,01913 G — 0,41145 
05= - o, 00623 F — 0, 00010 6 — o, 66717 

§. 180. Inde porro colligemus 
F'q: 0,93895 F-(- 0,01457 G-f-o,ooi8j 
G'=: 0,02491 F-l-2,soijj G — 0,00317 
y =: 0,0 1138 F-l- 0,0001 1 G-r- 0,00240 
l'r=-o, 00004^-1-0,01148 G — 0,00380 
quibus Tiloribus fubflituiis peruenimus iid has aequa' 
doiies: 

o, 09337 F =: -h o. 05421 G H- 1, 96867 
6,831356=1 — o, 08830 F — 3,20944 • 

vnde fic : 



Fz: 20,65700 
G = -o,736gi 
g=:-0,834i8 
®=:-o,79580 
F'r;+i9.3S7i2 
G'=-I,5S26S 
/— +0,«3259 
^' = -0,01309 



' F=i, 315067 
/-6=9,86735« 
/-8 = 9,921260 

/-® =9,90ob04 

/F'=i,. 87512 
/-G'= 0,191075 
//'=9,366501 



i m 
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CAPVT XI. ifj 

$. i$l. His valoribus, qui ad inaequalitates abro- 
lutas pertinem,expeditis, progrediamur ad eos, qui ab 
exceritricitate orbitae lunaris pendent, ac his aequatio* 
nibus continentur : 

200 tttt 

(•+03-5K' + i •J)^' + %' -^ -i 3C''-'') - i ®^ 
+ 9 + '-^ + '-^'=. 

a»» »» 
H'=C«-0 H- A<' + iy- P/9+ E^'- i F (f'-0 -4C3<' 
J' = C«+OJ-Ai' + iH.' + D5'-E/-5F(e'->')-iG/ 
(a-i)H'-A'<'-JJ'«'-D'/-E%'-4F'(t'+rf') -IG'.* 

+M3+(3^A)j + (^M)3 + (j^aF 

ff» /w nft nn 

I C^+^E) ;. . (3g+3E)g 3A(P+G) 9Dti5E _^ 

Ca+0 J'-A'i'-iHV -E'/- D'£' - kVici^e') -.iGit» 

-HH-ffJ-=.J+i^F+f^+3(|^ + f+3|! 
4»» 2w» ntt nn 

^ («M) * + (32+1^ H + ^?! ® + (i©i35) G 

^^ »» ■*^ »0 ^ »» »» " 

, (g+}E) (Jf+SE) p _ 3A(F+ G) 9E+15 D _ 
»» " »» a«» '"' 8»» ~ — * 



f 182. 
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§. 181. fn his aequuioiubus fiibfliniantar valoret 
bxa cognia, atque obtinebiraus, 

-0,0662« .^to>Si033''-o,oo9873+0'Oo8J-4j±2.046ao=» 

l.SSST^Sto-Sios^i^-o.ODS^rl^+o.ooSS^Htajioe^ezj» 

H'=- 0,06626 H + 1,3 i7r3''-o, 00937 J-5,57«8 

J'=: 1,83374 J + 1,3 1773*'- 0,00987 H-i,JS4»7 

-0,0662« H' + 2,47576 i' + o, 00987 J' - 11,86106' 

-1,01591 H + 0,00427 J-0i0i7ii3 + ».8ia50 _ 

-2,01798^-0,036341 + 3>,3I044J~* 

+ 10*60834 
1,83374 J' + 2.47576*' + 0,00987 H'+ 0,27762 
-1,01591 J +0,0042711-0,02711.8) +2,81250 _ 
..-2,0i7983-o>03634H +31.81380—' 

-0,81380 
$. 183. Subftituamus pteo loco A' et <' valo- 
KS, atque noltrae aequationes reduceatur ad formas 
(equentes, 
-0,06626 1) + «,01785 J - 0,0052« 3 + 2,04620 =:» 
+ 1.833743 + o,0l78sHr 0,00526 .g)+ 2,106463» 
H'=- o, 06626 H +0,00526 J+ 0,00750 3- J, 57458 
J' = + 1,83374 J +0,00526^+0,00750^-1,55427 
qui vaiores ia iequentibus fubdituti dant 
-i,oil47H-2,oi79i4)to.oi4'7j-o,oi3523t33,22429Z3 
+2,J4<S74j-».O'79i3to.oO535Ht0,00073|)t3O,68i46=. 
vnde elicimus: 

4) =: + 0,00077 H + 0,26^35 J + 30,96780 
3=-o,oo974H + 0,00077 J- 1,05989 

§• 184. 
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C AP UT XI. Mf 

§. 1S4. Mi nitehi valores in pofteriorSiU ie^t^ 

tionibus fuUUcod produceiu 
1,01290 H + o, J29J7 J -h »9,ajt37 — t 
2. 34539 J -H o, 01500 H ■+■ 32, 84282 = » 

liincque tandein concluditur : 

H=r- 21,68110 . ^ . /-H=: 1,336081 
Jr:- 13,77206 . . . /-J= 1,138999 
4) = +27,24IJJ . . . /|>=I,435132 

. § = -. 1,25933 . . • /-3=^0. "»"40 
A' = - 0,0939« . . . /-** = 8,972943 
«' = - o,!«J33 . . . /-i'z=9AlSi!^ 
§. 185- Nunc pro excentricicate orbicn rolaris hae 

(cfiant nequadones, 

_j + l«_9£ + ?S=. 
' 21W 4«w 4»» 

(.+i)«-5l*'+jA^+As'-9J/'+i(j-/>08+lt*''-W 
* _j+3K^9F^9G_/ 
' 2W 4«w 4»» 
K'=(«-^)K-A^+i !>- Qf +8«*+* (^y>F+iFf'- i Gfi 

L'=(«+i)L-A*'+}K.'+Qg'-K/'+i(2.y)r+i(y-4G}«' 

,'..."■■- ,-.-■. .■-•-■.!\ 

(«-i)K'-A'/-i U^- Q^-R^i^+K^rt ^'-iFy-i G"' 

^'eK,.e «f gq, 3t.:(a"+3A)- '(jg+BA^L 
T,4-6it-2«x-^ ^ + ^tT-^.s-r . . ^, 

X -+• 



lyGoogle 



li^ C A P UT XI. 

HM w» Mf nn 

S"» S'"' Sm 
(«4.1)L'-A'^-jKV-R'/-Q'i'+4(~/0F'-JF'r-4Gy 

+ 9P ?:R^.5Q^, 
' gm ' 8mr 80» 

§. 18S. Hic antem obferuo, hanc detemrinationein m»- 
^ime efli lubricam , "cum coe6Sciens litterae L, qaen» 
poilremO e(t habitura, admodum iiat paruijs; vnde is a 
terminis, quos omiiimus , non mediocrem mutationem 
perpeti poifet. Hanc ob caofam confulnun iudico> 
in calculum qooque terminos 31)-/ et }i)+.r introduce- 
re, quia praeuideo ab iis coelGcientes terminorum, 
quos quaerimus, non leuiter afBci. Sequenti ergo 
modo calculum redintegro. 

§.187- In hunc finem quoque radonem habei- 
mus angulorum 3^-/ ec 31)+/, fitque 
/"R^r=9(cof»i| -H $«cofj ■+■ 6<cof(a(-/) 

' ■ -f- Sfcof(ji|+0 

■ -h S » cof ! -Ir Jti»cof(n- /) -f- 9(B»'cof (311-j) 

-H-(B» cof? -|-i)»cof(i|+/) + sn^fcdf^ji+O 



lyGoogle 



CAfVT Xt. («3 

fS .Acoraf -^ fjieoti ■+■ QfcofC^i-/) 

- ■+■ R>C0fC21| + /) 

+ FircofY -|-KKcor(i|-/)-f. M»/cof (j))-/) 
H- G»cof3H-Lwcof(i+/) -f- N » <cof(3?+ /) 

$• SS;. QuodG.ian) ponjimus: 

ixK-H-a _. ^ . a»L-+.; _^ 

8»M-h9B _ ?»N-)- 9^ _ 

•»■»■.'"'-'■ *» '^ ~ \.. 

*rfe": ' - ■ : ^ --1 ■ 

^ =: Fraet. ^-^«'cpf »f ' ♦-<.'>'<' «>f> — y»ob(Tai|.-^j) 

' ■ 1^/00^(211+/) 

:— ffHOfn — ^ <' «.Cpf (»- /) . ^"'iTl C0f(3»-jJ 

— i^t^coTjii— ' A»/eof(i|+/) — »'»ftCof(3^+'/j 
«tqiie ^ib-^cz'^^'-^-^''txf'i.' ait'"' ''-'.■■' " " 

^= •— »'cor»i|-(-(-^— /^'cof/ — j^/cof^jn-,/) 
" ' '■ — r'/cof(2fl+-i>5 

I . ' ;. .-^-'/'/'-eorii r-^ !<»■« cof(i|-/) — »»fwcofC3i)-/) 
- , ;,' — r j'««o(ji| — ■ #»«oof(^+/X— ' »'kcoI(31|+/) 

<;! . :i4i i<i$c .£amiu)as mmb m/BSamm: /liffciif «ntinus, 
folosque tennmos» quibus opus habemus, in calod» 
expriniamus ac reperiemus: ,-..3t-T — ""'!*■ 
R == Praec. , • - 



Xa 



■;..1;;m Vji+V05+ — ii*''- 



lyGoogle 



+>.rfn (3,-f) (t af 1 9?/ 1 4 S-^-i^Cl -lOt J e«' rStl (^ t; ) 
Ac fi breuitatis gratia ponainus: 
K'= C«-i) K-A {f- «0- Q/+B<'+-iF(^-/)+4F^-iGr' 
-1- iL^/ - |M4 

ji.<=C'»+^)L-A(*'-»0-*R/H-Qs'+«7y3*^-i(¥ 

SSI'=fe«-i)M-A*'-q/'-fFj'+iGc2-/,0^K«' 

N'=(3«ti)N-A^- Ri»-riFA+-i-Q<:l^--„4L«< ., 
, erit „ 
^=:— A'fin!K| —Wi^^ai '— (iiiCmCiii-ry 

■'1-.- .V i, ■■ ,.. r-:?<^fi»jC51 + ') 

' — F'»fini|' — K'»<ilin(i)-0 — M't»fin (311-/) 

- — 'G'»"(in3? — tA«fih(ii+>) -^ N'«niiC3l+/) 

fi.49'<3<' 'Hirtc iata deoao. 6ifiaei<tiaii|j0i i^ds- 

MB>te ..i ,.;■,!,.'.. ix ■■■ ■■ , ■ ■■-,1 ; ;; ■, 1 

^ = Praec;' ^- ^''■- •.■■:^ ^ -■■..:. 
dr' 

, ,,. fA'nA''«HQ'/'+?y-.*F'(i-/.lti.f^ 

-f-»*«)f(n-m •' ' • • 

■ ,\ • +jG'f'+iL'«'+lM'«'-(»-i)K' 
l f X " 



lyGoogLe 



r»»cof(i|+i>j ' ' ' , , , , 



-J-IW0f(5l|-') 



■f-wcof^+<> 



A'|/+Q'// + iFY-tG» (^-^)+iK'-< 

■ ':>';»v,-' ■ '■ ■■■ -■ = ■- •■*..,. ,i; .■ '.i 

■■ •■ -C3— i)M' 

A'/ + Wfi, +S- P** '-4Gf Cj -?')+» LV 
-(3. + i)N*' 



%■ 191 Quodfi aaeem T>Iu«s iam iiiDtnci fiiUtif 
tiiancur, habebicur 

R r;: Pr^ec , 

, _r , J-ci>8J83aSt +opoja«8-^<JMOogBi-p,3759»T 
\^(S--^ »<V5093iL,+p,oojjiRl, j 

,, , J-i,o09l8i+o,o65i«Jt-o,osj<So!Jt+o,34ilj'j' 
+w&(i|+/)^ -Oi0O93iK+P,oo9J'N j 



X3 K = 
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tU CAPVT XI. 

|C'=: <vS5«3oE -(-o,ooi»7L -.t-<vi«447''*-J- li^S^ro 

i -|-oiOb7so? '— 0,0075bgR 
1/=: i,ooji6t.-l-0M>527K -1-0,01447 N -l- i,j5ig3 

-+- o,oo75oS — 0,00750 01 
M'= i,7i528M-t-o,02joi K — l>I740g 

■ ,_ 7+-OP07JO*/. 
N'=: i,87S66N-(-o,oi50iL— 0,>59OI 
. -+-0,00750 i 

' ' • • ' t'-0,8583bK'-o,64«43L-6,O2843M-o,3S«74' 
•f-»<cf(l-'} -0,00987 L'-0,0i4O98-o,0i4oy9Jl' 
-0,62961 M' 

r-IjOO<)i8L'-p,o2843K-o,92843N-o,56£»o' 

'fWfft-f/^ -6,0B987K'-^,oi4O9'S^0,0i4O5.gi' ' ■ 
.-o,0298iN' " 



-2,7SS78M'-o,02843K +0,74S83'1 
O^oojS^K^i-^JiOl^o^* , .: j 



ii./c(rj«4.,lf"*''7«««J^'-o.'"853t +0,6748(51 
+'"'"+ 'i-o^oo^S^L^-o^oi^ojC- J 

^ $.191. Valores|'aolem Kiterarum codinate notfr- 
ttnim hiCifijbftitu^e d(4>iW, ..■ .... , 

rfkiT "- • ' j, ';■ ".'•' "• ■■■■ ".■;■-■■•,: 



'.5 8590 J 

- ■■1 r X 



f-a,TJ7«|.7t^f «HP4?«54Lt<?«T»J$^M- O.opoi^NI 
iw((fl-/M-jo,ooo29S-g3f!p53ii7i),0076j?DJ+o,oodc89tl 
L '" ' -I.585SO J 

»« 

Google 



CA P U T XI. ^ 

f- 1,01923^-0,04222^-0,11821 N-o.oooi^MI 
•»<;'(l+'M-o,00O2S? -o,oS166Jt-o,006423fH-o,oooo82)l 
. . .1 -2,II8J8 J 

^j» J^7.43oj8M-o,os J07K-o,oooosL + j.JSiJ?] 
^ 'l+<%oooo8?m-o,o34535t-o,oooo78 J 

„j(-/,i,J- 8,27529^-0, 1133 8L-o,oooojK +3,418301 
l+o,oooo83l-o,o3j66?-o,oooo7X J 

§. 193. His expre(Gonibus iti euolutis acque ad 
calculum numericum praepareds, quaeramus easdem 
expreffiones ex formulis iiipra traditis pro K ec —^, 
qnae continencnr in §. %% ec $4. Inde aucem omiccen- 
dis cenniais» quos iam tnQauimns, confequemur. 

R=Pr. +,rfmCn-0C-*+ ^— ^ —Sl^^±^ 
^' 'V * ' 2m 2»» 4m> ' ^nJ 

T V.1T ..y^ *^a«, 2«, ^4«, i^J 

+^,(3,-.)(-v_h|^_2Z) 



//« 
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If- 






C A PVT 20, 
Praec 



+ »fCOf C>|-') 



* ^ im 8m 8«i> 4«« 41M 

, c^±lQ2 «> + mm F + c«+i?^ ® 

(ji«+j|E) Q 
»» 

_j + 9P^|LR i52_€L + l^ + i^ 

* ^ 8»a ^ 8»» ^ 8»» ^4»».^4«<» 

-^,-1^-1^-"« + ^^^^+^^ 
+ C3a+3A)^^^j^j ^.(3M3P)g ^ (|3>l3P)p 

+(^}lQl® +Qat32)e +c??M) g 
»j» ' «• »» ." 

. (3a+3.«.)p . 

■_v +|iZ+|S .-cm + U^-lS 

* ga»- 8»s- 4»> 4»» 

+v.cor(3,-4-|^,-«^<-l^.tMKt<»» 

, t!q>t3B) g I (atjQj g I (3Qtig>F 



f'»*cof((i+») 



lyGoogle 
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CAPVTXI. tet 

'^+8«.+8«. ^"^ v» 4^ is; "^" 

ffl3AUil?t3^Lt®i5)fflt(i2tiP)e 
| (9t + 3R) g j €338+38) p 



$. 194. Incroducanrar hic quoqus valgret ioa 
cogniti, ac prodibic 

R =1 Pr. +» « fin (i-O [-1,02394 +o,oo854L -0,00854*13 
-+-i'«rin(i|+*)[-i,02394+o.oo854K-o,oo854NJ 
-1-v< fin(3i|-/) [-4,0 1 450+ 0,008 J4K] 
-)-t»fin(3i|+x)[-4,oi450+0,00854Lj 

■1,0159 iK-o,oj»p7L-o,c32o7M—i,i6j<7i'l 
,OI7585-O,o«71i8 -0,02711^1 j 



+«cn,-,){:'^ 

^ ^" '1-2,01798? -0,027II«-0,027Il9l J 



'-i,oi59lM-o,03207K —2,495451 
,017989)1-0,02711* J 



+»'c((3>l-')0] 

+Kcl7.jt/ll"''°''9^'^"°'°5*°7L - i^^s^jol 
+«c^,3t')|.j_ot7963Vo,c.27ii« j 

Y . §. 194. 
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I70 CAFVT XI. 

§: 19}. Hiiic ergo cQo fequcriles aegnuiones 
rerulnbunt 

1. o, 85830 j? = + 0,0051« 8 - o,OS500 «UI + 1, 3998« 

- o,oi785L-): o,oi785M 

n. 1,00918 J=: + o,oossfiS- 0,01500 91 + 1,36509 

- 0,01785 K to,oi78j N 
ni. 2,7i5789fc- 0,014485 + 4,50673 

- 0,01785 K 

IV. 2,87666 aft=;- 0,01448 8 + 4, 48566 

-0,01785 L 

V. t<i,47S44K-o,ot057L-o,o8949M-opoot4Nfo,ioo8i=:» 
ti.o 1 769X^0,0065 8 S-o,Oi946SDJto,ooooggfl 

Vl.-o/»332L-o,oioi5K-o,oj6l4N-o,oooi4M-o,I7954=» 
t2,oi769 t]o,oos4sSi\op2o69fll\o,oooo»Wl 

yiI.-6,4i487M-o, 06300 K-o,oooo5L+ 6,42802=» 
+ 2,018069)1-0, 00741 Jt-o, 00007? 

Vnl-7,25938 N-0,08131 L-o,oooojK-f 6,io28o=:« 
+ 2,01806 91-0,00855 8-0,00007« 

f 196. £x aoquationibus III ct IV ftatfm eliciun^ 
tur hi vilores 

iDl=:-o,ooj3t ^-6,00*55 K+l,6J33S 
SR=:>o,oo;o3 t-o,oo6ai L+ 1,55933 

qui 
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CAPVT XL ni 

qui in I ec n lubftimti praebcnc : 
o,858i7S:3i,3J8J3+o,oo526g-o,oi78j(L-M)+o,oo6i6K 
i,oo90j?^I,3i4ii+o,oo526S-o>oi78s(K-N)+o,OODi5L 

vnde obtlnetut: 

5t— + i,59ii«-o,o»o8o(E>-M) + o,oooo8K^o,oooioM 
8zi+ i,3»45i-o,oi769(K-N) +0,00005 L+o,oooiiM 
9)J=+ 1,64491— o,oo6j5K+o,oooio(L-M) 
Sftir+ I,55J68-o,006jlL+o,oooO9 (K-N) 

$. 197. His yaloribus fubHitutis caeterae aeqa>tl> 
nes abibuiu in formas lequences : 
o,i7862K-o,05»S4L-o,{)4754M+o,oooi7N+3,JS313J:« 
-0,oo34SL-0,O4584K-o,o6o4jN+o,ooo2oMf 2,53002:3» 
-6,4ijo2M-o,o7<i22K+o.oo<?3oL+9,73587=» 
-7,2597iN-o,99384L+o,0OOJSK+9,324{>s^a 

ex quarum binis pollremis (tatim obtinetur : 

. M = — fO,OIl88 K-t-O,C00O5 L-r+-I,5I7£y 

N= — 0,01293 L-H 0,00004 K-+- 1,88449 
vnde eolllgitur : 

-+»o,»79i8 K — 0,0525« L-t-3>,28i2or:» 
— 0,9O2<S8 L — 0,04584 K-t-2,45»67=» 

tc denique 

K—^- 40,44710 . . '. VKSr,«o«887 

L=-l-368, 40200 . , . { h:=i 1,56632% 

M=:-H I,o$J5J . . . /JVI=o,p23478 

N=— ^ 3i47730 . . ; /-N=o;!J4i24I 

Y 2 f 197. 



lyGoogle 



17« 



C A P VT XI. 



$. 198. Linerarum getmmicarum valores hinc erant': 
&— — 5.04«77 ■ . . '-5 = 0,703013 
8 =-(-0,56302 . . . /8 = 9,750524 
5)}= -t- 1,41672 • • . /301=0,151283 

sn= — 0,73119 . . . /551=9,864030 

•c litterarum liinc deriuaiarum : 

>' = -f-o,43578 • . . /*' = 9,6392«7 
/' =-f- 4,23401 . . . /,/' = 0,626752 
«'=-t-o,020i8 . . . /W^ 8,304921 
»' = — 0,04409 . . . /-y^ 8,644340 

' $. 199. Nunc igitur intelligimus iniequalitaces ab 
angulis V[—' ec 31 + ' pendences cam eife paruas, vt 
fine vUo errore reiici queant, etiamfl valores K et L 
aliquancum immucauerinc Diftantia ergo lunae curcaca 

a cerra x = 



i-icofr 



ita ab his iBaequalicacibus paral- 



laSicic pendebit, vc lic 
• = Praec, 



-t- 0,11756 y cofi) 

— 0,00419 » cofsn 

— 0,1234 'icofd-r) 

— O10784 yk cof(i|+r) 
r+- 0,2302 M cof (1-/) 

.-^- 3,0965 W COf (r+/) 



Log. coeC 
9,070249 
7,622540 
j, 09 1265 
8,894183 
9,362071 
o,3iijo6 

Motus 
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Monu autem momeDtaneas ita hiac afficietur, vt fit 



0,232J9 


» cori 


9,366591 


-H 0,01309 


f cofsi 


8,116940 


H- 0,0939 


rfcofCi-f) 


8.97294? 


-t- o,i6j3 


rtcof(,+r) 


9,»I83S« 


— 0,4358 


»COf(l|-^) 


9,639167 


— 4.»340 


i»cof(,+/) 


o,«267J2 



$. 2oa QaodG iam iplam longitudinem lunae, 
quatenus ab his inaequalitatibus pataUaSicis pendet, po- 
namus: 

^= Praec. -(- gK ' (in > -I- 1)' rffin (i(-r) -H S'k Gn (1-/) 
-^-&vSnyt-^yvk6a (,+r) -H J'iwfin(>|+/) 

fequentes obtinebimus aequadones pro Iiorum coeffi- 
ciemium determlDatione : 

—0,23259 = • 5* - «'y - ay - 1 SJ'*' - i 05'«' 
-^ 0,01303=3« »'-«'/- f 8''^ 
rl-o,o93s =C«-i)|>'-«'i'-{3''^-©'/'-8'«' 
-*8'«'--ig'J'-l®'«' 

-1-0,1653 =c«+i)3'-sr'*'-**''^-ey-®'j' 

-f8'''-i8'''.-iQ5'i' 
Ys 
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-i-iW cl-rO-iW-i®''' 
—4,1340 =C«+i)«'-«'>'-i«v- 9!';/-:o'x' 

-^iW Cj-fO-id^r^-i^S/f, 

§. 20L Valoribus autem iam eognim hic fubftica- 
tis, aequationcs iftae in fequences abibunt formas; 

- 0,23031 = + 0.94361 5' + 0,02p6l ®' 
+ 0,01SJ0= + »,80122®'+ 0,00987 S' 
_0,0056=-O,o«62«^to,oo9873'-O,2s66j5'to,oi926®' 
+o,i7Io=t''933743't0,O0987|)'-o,067i7S'-o,J49i8®' 
«C^j^es^to^SsSSoS^to^ooJg/S^t 0,06357 g^-co^josi®' 

- 4,23 30=t 1.009 18 Sto.oojS? S'to,o67»93'-O,oj625 ®' 

ynde coUigitut fore 



8*= — 0,244*7 
©'=-(- 0.00639 
4)'=-+-«.i9J9 
^—-i- 0,0757 
»= — o,39J9 
8*=— 4.«738 



^-g'^ 9, 38786» 
'©'=7.8oj99i 
I 4)'= 0,077694 
/3' = 8. 87909« 
/-S'=9.J?7J08 
/-i' = o,620J3o 

$. 201, 
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"5. aoi.' Hinc ergo habebimus fequentes partes pro 
longitudine Lunae , quas fiinul ope valoruni prOxirae 
cognuorura pro r,t,tii minuta fecunda reducamus: 



rPraec. — 0,24427 » fioi) 
-1-0,00639 * finsi 
-H 1,1959 v*fin(i-r) 
-t-o,0757 virin{ti-\r) 
— 0,3959 wfinh-/) 



Logcoeffi y^^ 

9,3878681 175" 

7,80!99lU- 4" 

0,077694'-!- 59" 
8, 879096|-<- 4« 
9,597508 5" 



4,1738 v«Bn{l|+/) O,6»053o| 49" 

Slcque omnes iun adepti (iiinus motus lunae in- 
aequalitates , quae quidem ab inclinatione cjus orbitae 
«d eclipticam non pendene. Interim tamen non diffi- 
teor, darl aliquis infiiper inaequaliiates , quae alicuius 
fbrte finc momenti, quas Jn hac inueftigatione praeceri- 
imus, cuiusmodi fiinc eae, quae ab angulis 211—3/. «t 
ai-sr-l-i pendcnc, quae ad plura minuta Tecunda tf 
furgere poffe videncur. Verum earuin decerminado tam 
eft taediofi, vt malin eam obreruationibus lelinquere. 

$. 303> Qnae ergo haElenus inuenimui, in vnam 
colligamus ac primo pto diftamia lunae a cerra curcaa 

_ (i-H) a . 
' = T5-coi7 *"• 
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Log.<otff. eotf.iatc^ 

»IZI — O,oo74s9icofai| 7>87S009 — 0,007499 

-t-o,oooos32cof4<) S,7»59ii H-o,000OJ3 

-(-o,i9i557*cof(ii|— r) 9,882*97 +0,010430 

— o,oo3a93*cof (ii) + r) 7,517525 — 0,000179 
— 0,003321 *<:of(4i)-r) 7,521296 — o,oaoi8i 
-l-o,oooo49*cofC4i|+r) 5,692584 -(-o,oooooy 
— O,oo5ii**cof2r 7,708601 — 0,000015 

O/>8022*iC0f(21| — 2r) 8,904280 0,000238 

— o,o0237iicof (211 +2r) 7,375072 —0,000007 
-l-o,07S92*icof(4i|-2r) 8,897172 -1-0,000234 
-|-o,ooooit*cor(4J) + 2r) 4,872349 -i-0,000000 
— o,oo6400<cof t 7,806180 — 0,000206 

-l-o,oi48oi<cof (21)-/) 8,170303 -t-o,ooo24J 
-(-o,oii4i5'Cof (2^ + /) 8,057492 -i-0,000192 
-i-o,00364<tcof2x 71S39670 -+-0,000001 

0,01482 ^rcof (21) — 2j) 8,170799 0,000004 

— o,oos84*»cof(2i| + if) 7,766856 — 0,000001 
— 0,37957 '*cof(r-/) 9,579297 — 0,000347 
-1-0,30693 '*cof(r + /3 9,487039 -1-0,000281 
— o,36337<fcof(2i]-r+/) 9,560344 — 0,000332 
-1-0,00993 »ifcof(2i)+r-/) 7,997004 -1-0,000009 
— 0,07752 «*cof(2i)-r-/) 8,889425 — 0,000071 
-1-0,00305 '*cof(2i)+r+/) 7,484024 -1-0,000003 
-4-0,11756 tcofi) 9,070249 -i-0,000408 

— 0,00419 > Cof 31) 7^622540 ^— 0,00001 j 

— 0,i234v t eof (i)-r) 9,091265 — 0,000024 

— 0,0784»* C0f(i)+r3 8,894183 0,OOOOIJ 

-+-0,2302»« cof(i|—/) 9,362071 -+--0,000013 
-1-2,0965»/ cor(i) + /) Jo,32ijo6 -l-o.oooiaa 
Hic ad lanis adiunxi valores coefHcientium istegrorum 
in numeris abfolutis expreflos, ponendo k — 0,05445, 
* r: 0,01680 et » =: rfi ; quos proinde, fi hi valores 
aliter per obferuationes detenninentur, &cile erit emen- 
dare. §. 204. 



/ 
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5. «04. Pro motu autem liinae momeMMibb , « 


quo eius motus horarius definiri poterii, babebimus: 


^ 


Log.coeffi 


'Coedfimegrf 


Tr = , ••<»9I7«' 


0,003967 


M- 1,00917«- 


-Ho,oi9|i44Cor2» 


8,190355 


4-0,019514' 


— 0,000031200^411 


5,J07«5£ 


■. — 0,00003» 


— o,oolj3i*cofr 


7,090258 


^ — 0,000067' 


0,36fflOJ*COfC21|-f) 


9,563604 


'-. — 0,019934 


-)-0,OI2832*COf(21| + r) 


8,T08292 


74-0,000699 


-t-o,oo2829itcof(4i(-r3 


7.45i«3J 


-1-0,000154 


— 0,000171 ico( (411 4-r) 


6,232305 


— 0,000009 


-t-o,oii82*4cof2r 

O,O2OJ7i«C0f(2l|-2r) 


8,072618 


-1-0,000035 


8,3'3«72 


— 0,000061 


-t- 0,01063 kk cof (jfl -l-ir) 


8,026598 


-1- 0,000032 


— o,09883**cor(4,|-2r) 


8,994889 


— 0,000293 


— o,oooo4**cof(4,+2r) 


5,592770 


— 0,000000 


-H 0,01 3760^ cof/ 


8,l386l8 


+0,000231 


— o,037487<cof(2<|-0 


8,573878 


— 0^000630 


O,030O62*,C0f-(ll] +/) 


8y«78023 


— 0,000505 


0,00722ir«'C0f 2 / 


7,858166 


— 0,00000» 


-t- 0,03470«^ C0r(2»| -2/) 


8,540319 


-)- 0,000010 


-t-0,0I533'^cofC2>)+i') 


8,185614 


4-0,00000$ 


-)- o,7Ji04tijcof (r— /) 
0,62626'«* cOf(r+ j) 


9,876241 


4-0,000688 


9.796755 


— 0,000573 


-Ho,69+ao<*cof(n-r+/) 


9,841484 


-1-0,000635 


— o,o2440r*cof(2i|+r-/) 


8,387390 


0,000022 


-H 0, 1 2 1 60 /* cof(ji)-r— /) 


9.084933 


-1-0,000111 


— o,o»>oor k cof (d| +r+/) 


9,301030 


—0,000018 


— 0,23159» cof n 


9*366591 


^0,000808 


-H0.01309» icof 3 1) 


8,116940 


-^0,000045 


■^ofigisvk icof(ii-r) 


8,972943 


•4-0,000018 


-t-o,l653vilcor(^ + r) 


9,218352 


4-0,000031 


— o,4358»f coffn-/) 
— 4,i?340y« !cor5i+/) 


9,639467 
P>6a67J3 


T— 0,000025 

-r- 0,000247 


■'■ \ > , . Zf 




§• "05. 



.yGoogle 



»;» 



c ^ p a T XI. 



§. 105. Si iam longitudo Lunae per rohm excentticiea- 
teni recundum regulas Keplerianas determinata ponatuc 
r=f, ica VI poiita eius anomalia verarrr, fucurumlit i—C 
-11,0085272 r, erit longitudo ren per haSenus inuentas 



inaequalitaces. 


Log.coe£ 


Vil.cotfi 
iflntii.. fecj 


9 — fH-OKJi03S97(ini1 


8,015347 


-f-2137" 


■ — 0,0000382 fin^i) 


5,S82063 


8 


■+■ 0,010146* fin f 


8,006195 


-I-..4 


— 0,420226* fin (2i|-r) 


9,623483 


— 4720 


-f- 0,004992* fin (21 +>■ 


7,698261 


-(- 56 


-i- 0,005286* fin (41J— r 


7,713163 


H- 59 


— 0,000086* fin (411 +r) 


5,935307 


1 


-(- 0,00420** fin 2 r 


7,613150 


-1- ai 


-+- 0,57328** fin (2i-2r) 


9.758367 


-t-351 


•+- 0,00318** fin (2i| +2r3 


7,402427 


-t- li 


— 0,15083** lin C41-2r) 


9,178488 


— 92 


— 0,06002** fin (4» +ir) 


5,301030 


— 


-4- 0,201385' fin ' 


9,304026 


-(-701 


■ — 0,021889' fin (21)-/) 


8,340137 


— 76 


— 0,016368' fin (211+') 


8,214001 


— 57 


-(-0,066l5'f fin2' 


8,820508 


-+- 4 


-i- 0,02332" fin (211-2/) 


8,367825 


-H I 


•4- 0,00840 1 » fin ( 2 1 + 2/) 


7,924419 


-+- i 


H- 0,74760'* fin(r-/) 


9,873165 


-t-141 


— 0,61850'* Gn(r+/) 


9,791317 


— 118 


M- 0,81430'* fin(2i|-r + /) 


9,910800 


-1-154 


— 0,014201* fin(2l+r-/) 


8,150690 


3 


■4- o,23960f* fin(2i|-r — j) 


9,379550 


-4- 45 


— 0,00610«* fin(2ii+r+/;) 


7,788910 


— I 


— 0,2442711 fin 1 


9,387868 


— 175 


-1-0,0063911 fin3i| 


7,805991 


-h 4 


-1-1,1959''* fin(i-r) 


0,077694 


+ 59 


-H 0,0757 V* fin(l + r) 


8,879096 


-t- 4 


— 0,3959" fin (1-/) 


9.5975O8 


— * 


— 4.1738»« fin (■)+') 


0,610J30 


— 49 
CArUT 
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CAPUT XII. 

INUESTIGATIO INAEQUALITATUM MOTUM 

LINSAS NOOOXUM ACnCI^NTIVM. 

§. 10$. 

Anteqqam reliquu mocas Lanae inaeqoannces, qaie 
ab inclinatione . elus orbicae ad eclipcicam pem 
denc, definire licec, sum variationes, quae io 
mocu Uneae nodorum Lunae, tum eas, quae in ipfaio- 
elinadone eius orbitae ad eclipticam deprehenduntur, 
inueftigari opoctec Relidua enim pars aequanonis no> 
(trae prinapalis, qua omnes motus Luoae inaequalit^ 
tes continentur, litteras «- et ; implicat, quarum ilU 
longitudinem oodi afcendentis, haec vero ^ inclinacio- 
nem ad eclipticam delignac. Nili igicur vaiusque ha- 
ius quancicacis incremenca vel decremenca ad dif&ren- 
ciale 4r reduxerimus, refiduas mocus Lunae inacquali- 
tates decerminare non pocerimus. 

>07. Aequacio tucem fupra (js) promocu lineae 
nodorum tnidita, cum fic ,; ■ =»H--^ — jP 

Meoque —Y ^ - ^•'«'■««-(^ -«0*«''> -(-"fcofCj,-,) 

-t-''*co((»,+r) 
-i-f>ezt^t -Hy^fcolllii-/) 

-(-»'<C0((»|+/) 

S« , . a 
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fi ponamus breuifttis graoa ili?5:zi££}— <, vtlit»'= 
!0, 0168918. induet formsm fequentem: 

/-lt4*colrtfHcof2r-6<*c0fCr-/)V,+. 1 -ico(!2(p-2a-K 
l^ -3rtol>tJ«cofw-6rfcoiJr+/)A*Tj<:ol2'_«coH2«-2irV 

4 V. — Jcof(39-$-»T)y 

vbi guidem plurimi termini tam finnt parui, vt iacile 
negligi gueant. 

§. 208. Produaum autem ex duobus prioribul 
feaoribus, quoniam id in formula pro indinatione re- 
currit , feorfim exhibeamus : fiet id autem reieais ter- 
minis, qui prae reliquis admodum funt parui vt fe- 
quitur: 



^ K « + 1 1 { — eO W- i ipi^ 

qof», (-i^iMt 
icofr X'{^-ti)-4»l 
*cof(2i)-r) (-<<*- 2«/ 
*cof(^i|^+r)(-»«t.2i(</- 
.ttcpfjr (_j«+jj.(^_t/) 
rcofr (r^+i*' 

*<^C{vi.-i) Oi' ■i' i ijt', 
<e<»fte+-')C-^+iM' 
«cofax C-i»» + 4ip' 



- 0,017043 
+ 0,000161 eofvi 

- 0,068110* cofr 
-0,005791* cof(a,-r) 

_ + 0,0008 j8 * cof(2i|+r)' 

- 0,08j09i ««of ar 
+ 0,051362» cofj 
-0,000929« eo[(iii-t) 

- O, OOO8O4 e cof (21)+/) 

- 0,025914 «Cof 2* 
$. 209. 
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$. 109. His valoribDS ftbQimtu ptodadt '' 
-r —~ 0,OC436i +0,000020 

cofa» (+0^)00040—0/3042151 

* cofc (-O,6t?044-o,ooo«'»o 

itof(n^)(-o,<ioi44k-o,&iSjl4><S<Sie538»cS!»l^) 

t cof(ji)+»') (+o,oooi07-o,oo8J i4)-b,oio636»icf(«ita»-) 

M cof ir (-o,02ia7J 

«cof* (+o,oi484b-o,&ob«i7 
! < oof (n-/) (-0,000*31+0,00*4203-0,063» Jjwd^a/) 

« cof (2^+/) (-O,OOO2Ol+O,Oo6420>O,0D3a35r«cH2lti') 
«C0f2/ (-0,006479) 

cor2(?-r) (+o,oo326i-o,(io60iA3aa,60«*)4J.oofi| 

-f^ o;ooo6i9 cdf (3^-4-2») 
cof2(9-»-) (+0,004261-6,0000203-0,000019 Cof 311 
-J- 0,0000*9 cof{3<-^-2T) 
*cf(2^2*-rK+o,oo8yi4+o,ooo7243 

, -h 0> 00OM2 cof (^-f 9-2t) 
icf(2$-2T+r) (+0,004514-0,6001033 

-|-0,oio63«lifc6f2(ijS-»-r) 
*cf(2J-2T-r)(+6,ob8Ji4-D,6ooio33 
»'cf(2 (-!*+>) (+6,008 Ji 4+^660724) 
#ef(3$i-2*->/)([-op66426+OjOooir6> 

IS!f(2?-2T+/) (-0,006420+0,000100) 
fCf(2'-2»-/) (-0,606426+0,000100) 

-t^ d,dd3i39»*<ioft<fc-/-|^ 

rtl\i2-4i»+/)i (-0,1006420+0,000116) '' ■ . '• ■ 

Z 3 f no. 
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§. 2f a Habebimu^ ergo 

-T-::3-o,004i4i -0,0000410011 

-0,0042»! cofn -0,000019 cof 3( 

-0,0i76fij t cof r + 0,000020 cof4» 

-0,009962 icof(2i|-») + 0,004241 cof(29r««) 

-0,008307 1 cof(2i|+r) +0,00424100^(2'-»») 

-o,olo«36 «cof(ji|-»r) +o,ooo022cof(9+(-2r) 

-o,oio636Mcof(»|+w) +0,000019 cof ()P-*-?i) 

-OiOMW Wcofr +0^000018 cofu'"*'"»*') 
+ 0,OI26»3 ' cof* 

+ 0,006188 »C0f (2))-/) 

+O,oo6»i9'cof(2iri-') 

^0,006479 " Cof »X: . 

-o,oo3»39 « cof (»i|-2r) 

-0,003239 « C0f(2)]+M) 

+ 0,00923 8 * cr(2<P-2T-'-) - o, 006304» cof (2ip-2ir-j) 
+0,00841 1 * cf (2p-2ir+r) -, 0,00 6320/ cf(2iP-2»+/) 
+ 0,008411 *cf(2»-»!r-r) -0,006320 «eof (28-2»--/) 
" +0,009i238icf(29-2i+r) -o,oo6304«cof(2«-air+/) 
+ o,oio636it*c((2ifi-jT-2r) + 0,0032 39 «cf(»*-»»-2^ 

$. III. Quagquam plurinu horuni tenninotura 
Bm funt parui, vt in fe fpeaati tuto reiici poflent, a^, 
men quidam per integrationem «d roagniiudinem ladi 
Bot^biiem eatcrefcers. poflunt. Hiiius autem indolis funt 
ilii termini , qiii eiujiinodi coinpleiluatur «ngulos, ^UQ; 
, " ■ -■■■ - . ■ ■ ^j^ 
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tum difrerencialh ad Jr admodum paruam tenent ratfo-' 
nem, cuiusraodi fum angiili i, i/, j4-2ir, 26-2^-1; 
^t-zirit, 2p-i7r-2r.ei a*r-2T-i/; quorum natura 
difTerencialium ex fequencibus &niiulis coliigi poteft: 

^ = a - «< cof Jl- c'i cof »• - V* cof (a)-r) - /t Cof (H+r) 
+ C — ^0":of»-f'»cofCa>)-»)-r'ecor(j>)+/) 
^=:a + ii^-a'cof2,+(5,t') *cofr 

- /* Cof (dll-r) -yicoCt - qle cof (21)-/) 
-«'/tcof(jii + r) - r/f cof (2? + f) 

V = :r = -^ + - * cofr e cof / 

4r dr H » ■ n 

$. 2 13. Quaeramus primq inaequalitates motus 
nodorum , qnae neque ab excentricitate orbitae Inna- 
ris neqoe folaris pendenc, licque : 

*= Cona - Or + 51 fm »1 + 95 Gn i^-m) +;ff fin (jJ-jt) 
reieOis reliquis terhiiiiis, qnos praeuidemus" fore mini- 
mos, ac dif&rentiando obdnebimus : 

y = - O - 91 4' r o^oo^Mi 9J- 0,004841 "(E 
. +cof2i| C»5I -o,o<j4»4iS8-Oi 004241 € ■ ,-i ,-\ 
\ cf(2?>-aii^ C»t«-l-^)'8+O,oo8484S5+O,0O4;iil(S 

■i-cf(jJ-2»)C-S54'+o,oo4Mi95-+^-|rO,oo848affi 



vndc 



Digitized by CjOOQ lC 



i»4 C-^tr-^T m 

ypie, biitur : 

0-^<>,pi97449l +O,oo4a4i!8 +0,004141 C =: 0,004241 

1,867476^ -0,0O4i4iS8 -0,00424.1 €=-0,004221 

2,02fi834SS + 0,004221 2=0,004241 

0,023565 56+0.1 59 J JB £=10,004241 
§.013, Valores hinc iginn: prodibaot lequentcs : 

0=: + 0,004078 . . . / 0=7, 610447 

9( = - 0,002196 . . . /-31 -= 7, 341634 

95 =: + 0,002037 .^ • • ' S5 = 7,3p89Ji 

ffi = + 0,026307 . . . /£=8,410081 

Vbi primam obferuo valorem ipflus O iam proxime ac- 

cedere ad momm medium. lunae nodorum , yti per obfer- 

vationes conftat; inde enim elTedeberetiO = 0,0040^5- 

fadle_autem,intelligjtur, huac.ejtigpujij de|e9uiij per 

leliquas inaequalitates Tuppleri poSe. Qbocirca hinc erit 

ff = Conft. 0,004078; »■. yal«c«li»)Ilio..ft«.. 

— 0,002196 fin 2n — 45.3'' 

.;-;." . : \^o,ooic>i7f«H-iif-»r) ■ -(- 420 
-+^o,o»6307,fin!;2f-2T). -+tJ.*?« 

quae inaequaliates mgifisf .cpnpeiliiuit..cum.obfecu|tio., 
nibus. Hit addi poteft terminns : 

-+-0,000336 fin (4«-4t) 
cuius in minacis ,f«(iuadis-vakKreft<H^ ejtj, qni termi- 

%: !■ i: Q^JS»'^ ".■? feorfiip jnaf qHaIit»te%,qp«e 
ab ewentricitat?(jfbita6'Iunaris penden^ litque- ' '" 

Digitized by LjOOQ lC 



04 P U T Xlh i|{ 

W.~Cot/)i-J3r+%(mn + S»r«C»»Hi!rl+ Cfil»,(J)J-2r) 

+ 5D i fla (jf-r) + « i fin (ni-x) + 9 < to.». 

+ (S ii rn(ii)-ir) + 4 U ffia ar + 3^ rni(9fh.a»^ 

+5tft(a*-2«tr)+eiOn(i«-i»-r)+?Blifn(a»-2Ttr) 

+9tUlm[29-2x'-ar) 

ericque diffvrentiaado 

$=Pr.t*cf(2i|-r)C-W^-b,o<»138SS-<>.ooj23g«tfiiw)3) 

+ i cor(8>itr) (r%^-q,<iaS4 1 1 S8-o,op84 1 iSt(2«tO S 
+ icofrC-3A?(<'rO,o^7«4S)a-o,OI76^9Sf3-Si''-e<' 
+ »cofsr C-o.oio63«S5+2|)-!D«'-^-®<'' 
+ kk cof(2))-2r)(-o,oio636 d f 2 (a-l) ®-3y 

. 2» 



+ itcof(i9-a*-r)- 



f-8S<'+o,oo8307S5 + ;e+o,oi7«34 
■r)J 



l 



+'tcof(i»-2r+''> 



■+- (^O * + 0,008481 1 
-S5^'+ o,ooj)6a 58 +-S+ o,oir6«3 QE 



. ;. .4- C-+0 «()l+O,j008482*K 

+ o,oi7663!8 + o,oo99«2e+i(B+i)3 
3 -t- 0,008482 3 

+ qp.i7fi6}S8 + 0,008 307 e+2 («+^) .S 
-i-S-4-o;oo8482 .S 

' — ;a3J-j-o,5JQ84?2 9} 

Aa • - ■ ' §.215! 



+ leBf(2*-»*-r> 
4i.l««fC«»-!»r+r) 
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CAPUT XII. 



§, 3i;. Superflaurb foret miuorem cunm in hii 
difTereiidaUbus adhibere, quiavcro prozime tantum rem 
decerBiinace fufficic; eric ergo: 

o, 8S7476 © ~ o, OO9962 

»,8674762= 0,008307 

Hincque ec in min fec. 

gj — — 0,011480 I 5D*= np" 

6= — 0,002900 I gi = — 33" 
ame inaequalicates tn loco nodi vix alicuius lunc mo- 
inenci, y°^^ ^" exaSiut decerminare non eft opus. 

^: 216. Calcule aucem euoluco eric 
, — Pr. - 0,011480* (in(2i|-i-) 

— 0,002900* lin (2 if +r) 

— 0,017663* fin r 
+ 0,090497** fin (2 ii-if) 

— o,oii97B**fin 2r 
4. 0,008707* (iir(2^-aT-r) 
4.-0,002701* fin(2?-2»+r) 

— 0,004680* (inC2i-2T-r) 
4. 0,004685* finC26-2ir4-r) 
4. 0,3 84848** fifl(2$-2«-2r) 

$.217, Simili moda inueftigemus inaequalitates 
jpocus nodorum , quae pendent ab exceiftriciace «rbi- 
tae folaris ficque; 



8,059940 


-129" 


7,461400 


- 33 


8,247064 


-198 


8,956634 


+ JJ 


8,078384 


- 7 


7.939851 


+ 98 


7,431516 


+ 30 


7,670224 


- JS 


7,670680 


+ J3 


9,58J289 


+2jy 
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C4f VT. XH. ,87 

»=:Conft.rOr + 9(nn2i| +»(in{a?i-2T) + gfin(aJ-2T) 
+ ©«rui/+ g»fin(2i|-/) + g«fin(2i)+/) 

+ ®«rfinax +|yfii(jti-iT-/) +Sfrn(»6-2T-/) 

+3rfn(»*-2r+/) +8/rn(a8-j»t/) 

+«DJ«rnCj«-2i-a/) 

vnde dif&renciindo pro termiois qatefim eric : 

-r- ~ — Pr«ec. 



,5(/-9J,/[o,oo«3049Sto,oo«32ogt— S-®»'.g»' 
fo,ootf320^|o/io6304S 



'+>cor/ i- 

+»c{t2i|-/)|«C*-/')t°.o°''304S5to,bo<!304et("-^)g 

+/rf(21lt/)(«(i-rtto.OO«320a}to,00«32pSt(2,t I) 5 

■+./ cora/(-o,oo3-»j9ff:-:-^j2>T®r'-5«'.+ |® ..: 



.4»eor(2ti-»*-/) 



- SB/^-.o.one^^SB-o^oogissff 
+ C]a»+-i;+-o,op8482).|) , - . -. ■ 



t r-.^^.-o,oia«2« SS -0,00*2198 
+ «cor(2^-4r:+/M^^^.,.^i, .,..,0^4.^3, ,, ,_ 

A»» ■+■ 



Digitized by CjOOQ lC 



iW 



€APVT XU. 



+ fCof (26-13--/) 



■K^- + 0,008481) S 



+ «cof (iS-aT+x)- 



+««cof(aS-2T-ar) 



- SV-OiOo«i88S5-2^-o,oii<i38 

+ C| +0,008482)8 

+0,00313935 + — ffi+ o,oo«479g 
+ O,008481?0l - i S - 0,10116135? 



f 2i8. Hinc leperiuntar (equentes Valores 

1^^:0,159070 . /35=I9,lolj85 ; ©«= J5i'' 

g— 0,003562 . / 6 =7,55i<S80 ; <i e— llj 

8= o,-ofl330i . /.^'i;7;5M«77 ; g « S: »i 

©= o,o3i«jo . /(8 = 8,587191 ; ®e«= 2" 

■^jiz-o^oosij^ . /-J)= 7,498*91 ; |)«=-ii" 

3=-o,o«!i93» .- *-S = 7,4»7ii8 ; -3« =- la" 

Jt=-o,02575o . /-S = 8,410784 ; J{« =- 90 

I=>JD,oo9»7» • /-«=7,957885 ; 8« =- 3» 

Ac valor.^ptasi^itnn fit parous, vt merito pro naiAi 
iuberi poffib ■< 

S- »19. 
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CATOT ■XII. 



J«» 



$.319. CoRigamui ergo has inaequalitates in 
vnam fummam, atque obdnebimus longitudinem veram 
ttodi afcendemis 



r = Conft. — 0^04053 r 






— 0,00x196 fin s i 


— 


453" 


-t-o,ooao37 fin ( I ^a») 


-1- 


420 


+0,026307 fin (a6-S!r) 


-t- 5436 


-1-0(000370 fiii(4«-4ir) 


-f- 


75 


— 0,01766* fin r 


— 


198 


— 0,01148* fin Ci1-0 


— 


129 


— 0,00190* fin C2 1 + >■) 


■ — 


33 


-t- 0,090}** fin {ut—^r) 


s- 


55 


— 0,0120** fin t r 


— 


7 


-f.0,00871* fia^J^-ir-r) 


s- 


98 


H- 6,00270* fih{2M»tr) 


H- 


30 


— 0,00468* fin(i«-2T-») 


— 


53 


H-W»468* fin(i»-2»t') 


-t- 


53 


-|-0,384«**fiB(»i^»r-2r) 


-H 


335 


-(-0,15907« fin / 


-*- 


551 


—0,02375» fin(it-ar-*) 


— 


90 


— ^«,00907» fin(4»-»«f/)- 


non fii 


32 

pra 304 



czfiirsunc. 

A* 3 CAPUT 
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C A P U T XITI. 

INUESTIGATIO INCUNATIONIS ORBITAE 
LUNARIS AD ECLIPTICAM. 

$. 210. 

Pro inclinatione orbitae luniris ad eclipticam inue< 
nienda, farma §. !oS. euoluca mulnplicari debet 
per -Jfin ai| -t-^ finiC^— jr) -(-ifini(ll-a-), 

tc produaum erit = " , — : Hinc ergo habebitur; 

i-i!2iJ— -^-0,004261 fin 1 1 -D,ooooaofin4i| 

4r 

H-o,oo85i4* fin(2«->-> 

-f-o,oo85ii)* fi''(i«+»') ■ ■ 

^-o,ooo8>7if finr 

. o,iSo4»6i fm(iP-tx) adiice 

; — o,o04?6i fin(!(-a«:) adcoefC 

— o,oo85i4<( finC2^-2»'-r)-o,ooo724 

— 0,008514* fin(2^-»ir+f)+o,oooioj 
..-—0,008514^ fin(»t-2ir-r)+o,oooioj 
. ..— o,oo8s>4*. fin(2(-2T+r)-o,ooo724 

— o,oio636iiHin(2p-2y-2r) 
-._ -t-Oi00642pf fin(2J-2»-/)-o,oooioo 
' . - ■'.i+-o,do64io» fin(2f-2ir +0.^,000116 

■ .' . . ; -. .. . f »*'• 



lyGoogle 



CAP V T Xltl. 191 

§. 211. Quaeramui! prittio tecmiaos, qui • neutn 
«xcentricitace pendenci 6tque 
/Ong^ .. 
cangf 
?fcofsi|+acor4ii+3eor(2ip-i!r)+gcoH;2«-ar)+ccof(4<-4T) 
ericque differentiando : 

— y2iJ=: fina [-1^91+0,004141 S8-Oi0O4a4iS 
fin4i|[-4«« + 91«' 
fin(»^-2T)<-2(itti)a-0tO0848i95-o,0O4M7S 

L W 

fin(s»-r2T>j -— QEtS3<'-o,0O42i 1 3-0,008481® 

fio(4»-4r)-{ + 0,004141 S - - c 

§. 112. Ex his iam repericnr: 

a= — 0,002630 . . . /-9(=: 7,419914 

S5=-h 0,002037 • • • /35=17.308991 

E =:-H o>oi6 J07 . • . /S =28,420081 

« =4-0,000019 .../«=: 5,278753 

(=-(-0,000370 . . . / (=«,567931 
iu vc hinc fic : 

' ^P^ — '0,002<30 cof 2 1| 
-I- 0,000019 cof 411 

■+r 0, 002037 COf.C 2^-2») 
-b- 0,026307 C0r(2*-2T) 

+0,900370 cof(4«-4«r) 
' §■ UJ. 



lyGoogle 



tft C A P VT Zlll. 

$. 123. Quaeramus iam ieorfim termjnos >b ex- 
~ cencricitate Lgnae pendentes ; fitque 

/tange_ 5(j(,fj, _,_ 35cof(i$-2») + ^m((it-iir) 
tang< 

-+-SDicof(»i|-r) -4- gicof(2ii+r) -t-8*eofr 

-|-®icolC2^-2^-»-) -t- 3* cof (ci«-nr-r) 

-f-|)icorC2*-iir+r) -h .Si cof (a«-2i-tr) 

-4- 6t»coii:2?i-2»--ar) 

Ynde diSecentialibus fumendic liabebitur: ■" , — = 
^r+ 91«' + 0,0923885— o, 009238® +0,004241® 
*rinC2,-r)|^ +(2a-i)© -0,004241« 

j'+a«'+o,oo84tiss -0,008411 g+(i«+i)S 

*fin(2<|+r)| ^ 0,004241 i, -0,004241 3 

j^.5(^_5iy+o,ooo8i785-o,ooo8i7<J-8-o,00424i® 
^^^^U 0/304241.^-35 <'+S''-o,0O4i4i3 +0,004141« 

-<J,0I7«63^— o,o099«iS-2(«+ -) ® +® 
-£^008481® —0,0042213 

»finC>?-«+of°^'^'^'®"'°°'"°^®'*''^»^'^^: 
[ _ O,oo8482{) -0,004221 « 

+ S9 «^ -c.oo«3d7lB - \<l-o, 017663 1 
+®i'-o,co4aii® - -3+3 - 0,0084823 

Digilizec by LjOOQ lC 



«in(i$-2»-r> 



CATVX »//, 



ra 



Mn(2*-Dr+i')- 



+ SB ■# — 0,00995« !8 —- iS! - o, o 1 7fi<>3 (E 
+|)^-o,D04a«i|> - |S-,8-o,oo8.»8iit 



«fin(aP-2r-»r> -°'°»"73a5-o^ioS3Sg-iC«+ j) S!+2t 

( »o,*oo84a2S! 

hincqiie reperitur : 



;St)C3 : c^<)ro487 : 
S = . 0,003 \6&- 
8 ——0,001600 
® =:-)-p;oo87«9 

;|>i=^ 0,002699 • 
3—— 9.004460- 

' S. =-+-'0,004717 
8 =-1-0,384890 



■ . 1 /®= 8,ojo«3^ 

• .>,'€ = 7>*<»4J9- 
. /-5 = 7,204«O , 
. . /® = 7,94048^ 

■;' •■~''^ii:77Jt3«i3«, ■ 
, •; '''-'i — rMgzoi 

■ • /S = 7,:623«28 
•, '«=9.585335 



y $.214. Nuht-i^enique pro ifljeqiMiIieatibus <b 
exosnuioinK orbicae folaris pencfentibas^nacur. 

' SiiP^ aC0fiM|-«+-»«)fJ:2lp-^»^) -+-SDVc0f(2«-2T-,) 

!-,'•■ .- i ;..,'.+..?ffon;i*r2»-)H.--:m|rcof(2«-2r+j} 

«cyifferenaandoprodibit: £i?Pgf . 

1+' S>* +o,ob-62i9-35+ - ST o,oi2«23g 
— -9Jl -0,008484 SW 
.■ - .5 Bb .fin 



lyGoogle 



>M 



b Apvf xiii: 



riin{a*-2jr+jK , - . , . ■:■■■■•■. 

V ...>■ .1 .•—: -ar-r 0,008482 91 



Tnde reperirar.,. ^ „ .„- 

'■'■■■ ^«ji — -V014034 '•' 
; : . c . 

SJir — 0,008519 . 



■.-■/-gjl — ijsoss;' 
. /-31 ±17,93033» 



$r22?' ''^'^'^'^ (.denotet inclhiaiianeiii iMdiam 
otbica^lViosBS . ad .eclipticam,. e( ; . inclinatiaiKm ve- 

ram, «rit ^ ~ . I 



/— ^i:-.|7-O,O<M«30. C0f?<( : . ,,,. 
•""B • r+7 0,000019 Cof 4 1| 

''•■+' 0,002037 CbfC2©-2*)' 

; . •-4-r 4,626307. cofC^ 6 ■^^'iir) 
; - . ,.+.,p,oci<5i70. cpf C^^:-^'^) 
" -(- 0,01049* cof (2 5- r) 
c',^ 5i:r:-:r»ifa'43,ab3»7* OOf'MH-50':'' 
- :,,..;— .(:o,£ticiil6bjfr-..cof,rl.,i .:'.-.j 
-0,00872* cof(2?-2»-r) 

+4- 



•' >4A.bjtioi7(St-'caf(2<?-wrt«- 
. —,0,00446* .cpf(2i.-2ff-r) 
. • -=.2i^-oi6b4?i* 'cBffif-rfe+r) 

~ : H^oi!t849** «o93^:^J'Pf'(JL 
••• -^^.0,02403 » colO 8 - ^ar-j) 
-7-0,00842». .co,fC»,J^S»^+') 



Iog,coef£ 
7,419515 

S.2787J3 
7.J0899I 
.'8/4^0081 
«,5«793i 
8,020«38 
•?>5«>oi|39 
,7,aa4iaa,'j 
7.94P484- 
7,43113«; '■ 
7.154^305 
7,673628 

8,380835 
7,93033» 



rH » 



■E--- 



c:.[ 



f 225; 



lyGoogle 



.CAPiir-TXIB. S«f 

" ' f »S. Oabfffi iam pomtur t^^^ —'% «rit od 

•-.■■..i , "•"■ • :- : ■.:: ■ ^j ■::■:■!? v.:-vJ. ■.~ina\-i 
nnmercw fpfts 'procedendo —~ = i -+- S -+- | S S 

Hioc igituT negligendo tuminos nuoimos, confe- 
quemur : 

^ _ -■: TifiDt 

£H|f '"^ •: t^^.A90a604 , «oCa »; : ■ =:: >0 -- 
■+■ o,ooc(ato^vi*i£41J;i:JJc,G -+- 

;■.. ■',- ■.;;:£! rlroOrpoiesJiiltlftiifR^^Jjd^-: -+- 
H- 0,026307 «OfCi*-;»^.'; — 

-t-,0,0OOi)9O;3MSf.t4'*'C4*},C — 

O,0OlS0()&;: ;^i>fr''>^0 J'>,i~ --• 

-4- o,qriQ4ai,y<!qr(;iJf-^r)- - _-.. 
-4- o,<X)Ji7* t {«((a^H-.")- :; , : .f. 

-t- Ofl<?8*ifct.:!!OCft62fc-2r:;:^-|.3 

-»- o,*?^6it(i Jjof^a^r-^dtfjb J- 

— 0(90448* 'C0ffe9,-*,»!i--i;)^ _j_ 
-+- o,^5at 4 epCijt-r^rf ^) :, _; ,. 
-+- o, J«i«^ » S?fif«>FSf .rJJd -i- 

— 0,02403« COf(29— 2T-/) 

i:...^!.':i rr:,'i::-^^6is)ivi.>4(,irpiJa!siif4aj-:o =:'prTI 

.]ii-:i:;q 

„ , Bb » f «7- 



lyGoogle 



Ijt XAFVT XttU 

$. »7. Com in leqiiitione noftra principali, guae 

mocum Lunae conunec, infit terminus — u, huiut- 

ttngt" 

quoque ralorem euolui conueniec : eric «rgo 



tangf' 
tang I 



— 0,00515* cof 11) ■ + p,ooo*40«8f 4? 
-\- o.oo3938'eof(»^-a») 

-t- 0,b5iSi'4Cof(i»-a!r) + o,6oi3iocof(4J-4!r) 

— cooijot cofi» 

-t- o,oie38itcof(«i)— r) 
-+- 0,00*34* «of (2 ij -f r) 
-t- 0,01'796/t oof^a^ay-r) 
-f- o, ooss6i oof (4?-afff r) 

— cibossfi* cof (i9-air-r) . 
H- 0,60940* cof(a<-i!r+r) 

-i- 0^7698** cof (a^-air— ar) ^ 
-I- 0,64806 » co( (4 * - a» - ») 
-t- b,0l7O4«cbf(i«-art') 



f- 



Hicque ergo valot in, Ivperipri illa aequacione fiibfticui 
pocerib 



' ''' §. aag. 



lyGoogle 



CJPVT XllT. >sr 

$. iii. Celeb. aDtem Qairaut concIuSc incHnacio- 
nem mediam • ex obreniscionibus exquifkifiimis 5° g' 9", 
cz qua igicur ad quoduis tempus incliiiacionem veram 

,elieere licebit. Sitenim f— • + », erit tang { = " 

= tang » + — f-i =. V tang 1 , ponendo V pro expre* 

•fione ipfios — •". Hinc erit •« = (V-i) Bn » cof • :; 

i CV-Ofinj«=:o> o89iiCV-0: vnde reperiturin minutii 
fecundis 

^ — t — 48'' cof a» . 

-H 36 COf (2<P-2») 

H- 484 cof (i9-2»> 

H- s coif (4«-4») 

" ■ — ■■" 2 oofr ■ ■ 

-t- tl COf(li|-r) 

-t- J COf (S<|+r) 

-H 9 cof(2?-iir-^ 

' -t- - 5 cof (2?-»r+»)" 

— 5 cof (2(-2»-r) 
-»- J cof (i»-2ir+r) 
-I- 23 cof (2ip-»r-2»^ 

— 7 COf (2*^2T-») 

3 Cof (2»-2iJ-+*) 

Bb 3 f 22J. 
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1»l C A r VT . UIl. 

$. 229. Hic. noundum «d., «ciani({ vglpr iAdina- 
tioni^ mediae < aliquandlluni inimutecut , •equationes 
Jias nmen inde vix alterari , ita vt eae femper efedf in 
Cnc manfurae. Perfpicuum quoque eil in calculo adro- 
tiomico fuiflcere tres inaequalitates primores, et relii^uas 
omnes lin^ errore lenfibili praetermitti polTe ; nili for- 
te aequatio aj col (2<P-»!r-2r) reiinenda cenfeatur, 
^uae inoer reliqua^ eft maxima. Exprimic ajitem «ngii- 
lu5 tf-iil-nr duplfli?). diftajitiam spogei Ij.un!ie ab,eius 
nodo, a quo angulo quoque locum nodi non medio- 
criter affici vidimus, cum correQio hine oriunda pro 
loco nodi vsque aiJ ijs'' jlEjrgste poffit, - 
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C APUT XIV. 

INUETSTIGATip. INAEQUAUTATUM MOTUS 

LUNAE AB' EIUS IHCLINATlbl^ AD £CLI- 
, PTICAM ORIUNDARUM. 

P;' ■ §. »30. •' ' 

onamus more adhuc vliMto: 

/R<4-|=acr2r,+s*c6-+®*cof(2i|-r)+qsfc(;+ja'cof(2i-o 

■ :^ ■■■:■" +e*0of(2i|+cj +Bt<cof(?<)+/) 

+'5/cor2>) + ®/oof(i?-2ir)+3/«cofr+ fi/Jcof(2i|-r) 

+ |)/sof(a«-2ir) +?^cof(2i| ^r) 

+ gj}/fcof(i*-2T-r) + ®j5cof(2«-«-r) 
+ ail/*co((aip-2ir+r) + ?/*cof (2»-air+r) 
+iO/l*cof(2*-2ir-2r) + 'U/<:'cof(2«--i»->) ■ 

+ S!5y».COf(2«-2T+J-) 

«rriAcofaii. ■ +D*cof(2j|-r)+PfCof/ + Q/cor(2i|-/) 

+E*cof(2i|+r),. ■ ■ ■ ■ +"Rrior(2i)+/) 
+ F/cor2i)+G/cor(2i?-2i7)+J/fcorr+K/icor(2i|-r) 

■'■ +H/Cbn;2*-iir) ■■ +L/fcor(2i)+r) 

+ M/<cor(2*-2ir-r) + S/it,cor(2«-2ir-r) 
■■ ■ ■ +I^/fcdr(ii))-iT+r) + T/tcor(2«-2i9'+r) ■ 
+ C)j5*c((2ip-2*-ir) + U/!cor(i2fc--2-ir-/) 

. !,-• n.r..- . r...i,.:,o ;> +:V/fC<3rt2j-2ir+/)., 

-1 J. ajf 
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§. 231. His valoribiu rablUmtisin itMiuh §.51. 
oriecur 
R=:/fin2,( . . . /lfin(2»-iT-r)(^-|^-l5 

/finCi|.-iT)(+|5 . ./ifi„Ca,.„+,)(-i^-^ 

/fin(2»-ir) (-|^ . . /.fin{»«-ir-o(+|S 

/lfinC^-0(+,^ 
/IfinC^I-^^^+ji 
' /ifinCi^-) (+M+^ 
/tfinCs?-i»+0(+|^+^ 

(SS - : - . ' :! 

+— , > 

$.232. Altera vero leqiutio iiitdainentalis indaec 
formain fequentem: 

^=Praec.+/cof2i| [-5F- 2it5- o,oojij6-o,026307 
+/cofC2f-23-) [-eG-i«® + o,o6)93g-i . 
+/cofCa*-2!0 [- SH- 5!ie jf) + 0,052614 +0,00157» 
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■ ^ftoatr [-ej-i«3-o,oo2}o -oyoogjj 

-0,00098-0,00178-0,00098 
+/tcofC2i|-0 [-fK+ I iF-ix 5+0.02098-0,00479 

- 0,0025«-0,OI3lf 

+/iSeorCii+r) [-CL+iiF-2K?+o,oo«34+o,oo44g 

-Oi002j8-o,oi3ij 

+yJcorC2*-r2jr-0 [-SMU*G-»!Dlto,oi7p6+opoi4>( 

+ 0,p0I97-i 
+/fcofC2<P-2T+/') [-SN+iiG-iitS)lfoiOOJ56to,aor4J- 

+/HcorC2f-2T-2r) [-eOtiiMtiG-2iiOto.7698to,oo89 

+ 0,0010+0,0007^ 

+/fcorCa«-2ir-0 [-SS+iiH-2«@5-o,oo89«-Q,oo3i7 

. +0,02631+0,00129 

+/tcorC2«-2»-+r) [-Srt 3tH-2ii?+o,oo940-b,oio49- 

+a,0263i+e,poi29- 

+j^cofC2''-2ir-/) C-Str-2KU-o,048ro6 

+/<corC2«-2irT') [-SV-2k93-o,oi704 

§. 233- Quonum manifefhitn eft, coefSciences F, 
G, H ete. a<)modain &t<e pnniDs; cam maxiriia huiu* 
generis inaequalitas aliquot-minuta prima non excedat, 
hi iidera^ eeefficientes per ar» dioifi tam etfadenii par- 
vi,^yt (ine errore reiici ^u«ant. Hoc autem fa^o quo- 
qiie litterre- gennamcae'3> .®'> 'I) ete pro nihito eruRJL 
habendae, ex quo rola poflerior jequatio dif&rentio-dif- 
fereittialis refolnenda (bperetit ;, fn qua 06 eandfem ri> 
tione^ .terminos ex di^ifioofi coefficientivm per «> 
oriuitdds oinifimiis,' cum' iix tam operDfo cal^curo- fufH' 
.:-; "v Cc ciat 
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ciac concSiones inde refuluntea proxime filcent ijeter 
minaire ; praefertim cum haec praetermiiSa vix ad ali- 
quot minuta fecunda flt afcenfura. 

$. a}4. Ob eandem rationem licebit in valoribtis 

difrerentralinm x " S particulas ab inclinacione pen- 

dentes negligere, vnde erit: 'X — 

/fin si) [-aoF = — FO 

/fin(i?-j») [-2 («+i)G-o, 008484 G=:-G'] 

rfin(2»-j») [+G.'-|)H-o,oo848iH=:-H0 
/ilinrCF-^^-Fe^-J =-J'] 
/>flin(2i)-r) [+Ft'-(2o-i)K=-K'] 
/i fin (ii|+r) [+F^- (2<t+i)L=-L'] 
/Sfin(iip-*r-r)[-2(«+i)M+M-o,oo8482M=:-M^ 

/ffin(sip-as-+r) [-a(«+-)N-N- 0,00848» N=-N'] 

/}*fin(2ip*r.2r)[-a(«+-J-)0+aO-0,oo848lO=-0'] 

j»fin(2«-2«-r) [+G«'-iH--S+S-o,oo848aS=:-S'] 

J»fin(2«-2T+r) [+G<?-|-H-|:T-T-o,oo848»T=-T'] 

fi fin (2«-iir-/) [+G/+ ^H-iy-0,008482 U=-U'] 

/<fiB(2»-»+/)[+Gy'+-H-^V-o,6o848aV=;-V'3 



Digitized by LjOOQ lC 



. C.^ RU T . X/K . Mt 

§. tjs- ■ S amc; fimiU modo denup dif&nnUemus, 

prodibiti' ^ ^ = 

/cofll) [-2«^] 

/cof(29-2T) [-i(«+i^G'-6,oo84Si.G'] 

/cor(2»-2») [+ G'«'-2H'-o,oo848iH'3 
/tcofr [f-J^ + F^-J') ' 

/Jcof(i?-r) [P't'-(2<(-i)K'] ■ ■ ■ 

/tcof(ii|+r) [TV-(iB+i)iy) • ' • 

^co((2(p-a!r-r)[-»(«+i) M'+ M'- 0,008482 M'] 
/lcol(iJ>-2a-+r) [-1 («+ i) N| - N'- 0, OO8482 N*] 

/tie{!2(Pr-lT-2r)£-2(«+i) O' + 26'-0,008482 0'J 

/icof(2«-»-r)[G'«'— H'-2s'+S'-o,oo8488S0 
fle6f[a-2r^r)lG'd^~Hi--T'-V-o,O0S4Sfrfi ' 
yicof(2»-2!r-/) [GV + 2H'-i-U'-o,oo8482U'] 

^00(12»-!»+/) [G<f' + iH'-jV'-D,0O848»V'] , '' 

$. i;£. Hine lucerti (equcDtes «Ueiuntur valoret- 
Fr: 0,01273 . .■ . / F irS, «04833 __1 
■ Gr: o,322ij j .' . / G±:9,jb8b32 ' ' 
,,. H=: p^$9r« • ... iii~9,SiiXSP.:.. \:/ 
'J = - 1, 87800 '. .' . l-i = o, 273710 

Cc» K = 
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K. = + 0,oi6is . . . /-R= 8,74931«, ^ 

L=:-o,ooo77 . . . /-L— 6,888904 

M=-o,29638 . . . /-M= 9,471854 

N=+o,oooi2 . . , /1^=^6,089109 

0=r+ 0,31487 . . . /0=9,509034 

S=+o,390Sli . . . / S =9,59207 J 

T=+ 0,69579 . . . /T= 9,842475 

U=-0.07S22 . . t /rtJ= 8,898830 

V=-0,o5i4I . . .. A-V=8,7ii05i3 . 
$. 1J7. Pro diftantia erco Hinae a fole curuta x = 
l— ifcofc 



» = Praec, 

-f- 0,000072/ COf 21) 

-j- 0001833/ cof{2^2ir) 
-I- 0,000397/' cof (2<-2!r) 

— OjOicfisJ* cofr 
-4-0,OQ032/J cof(2i)-r) 

— o,ooopp/t cqf(2i+r) 

— 0,00169/1 cof(2^-2jr-r) . 
-+- o,poooq/} cof (2jl-2irtr) 
-+- 0,00184)»» cof(2(p-2ir-ar) 
-+■ 0,00223/} cor(2j-2!r-r) 
-+-0,00396/* c6f(2j-2r+r) 

— 0,00045^ cof (2(-2ir-/) 

— 0,00029/9 eo[{ii~27rfj) 



5,860017 
7,263116 
6.598774 
8,028894 
«,504536 
4,644088 
7,127038 

3,834*93 
7.164118 
7.347257 
7.597659 
6,654014 
6,466277, 



Vilow 
CBeff.ioM0ii ', 

+ 0,000079 

-+-o,oo»ooj 
■+■ 0,000434 
.' — -.Ofioo6j4 
-t- 0,000019 

— 0,000000 

— 0,000100 

-+- 0,000000 

-i- 0,000006 

-i- 0,000132 
-+- 6,oooJ235 

— 0,000000 
: — o,opoooo 



vbi notanduiB eft «ITe /=-1,093756, et //=0,0389«. 
- §. »38. 
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cap st ir/A 



•*^ 



$, 238- Deiiide pro motu momentaoeo hab^fur :> 



4> 



= Praec 



— 0,000146/ cofai , 

0,003700/ C0f(2^r»> 

0,000801/ COf (24-21) 

-I- 0,02157/t cofr 

0,00065/* cof(21-»r) 

-+- o,ooooo/> C0f(21|+r)7 , 
-h o,Ooj46/i[ coCiiip-isfr'') 

0,O0000/( COf(2$-23-+r) 

— 0,b637i/f' cor(a?i-2!«--2>-) 

0,00449/f cof(25-2»-rr) 

— - 0,00799/1 • «oCJ-iir-i-^- ' 

-(- O^OOO^lfi C0f2d-2»w) 

4-o,«e05^<' -^ftsN?»'-i-4 



6,164934 
7.J68I3S 
6,90369' 
8,333»" 
6i8094<S 
,4,949005 
7.531955 
4,139210 
7>S«9iJ-5 
7,652174 

6,958931 
<&?ii8« 



■\codlmiviaaaM, 

-rr^omi6o 

• 0,004046 

0,000876 

-t-0/X>I286 

-^0^000038 

-1-0,000001 

•4^ o,oeo2C>3 

0,000000 

— 0,600013 
— 0,000267 

-4-0,000000 



' ' $> S319- ^"> Gorreaioite longjtudims vme Iiinc 
oriunda..poiiatnr, , I ,.,.-.-.^-. --, j.._ .;■ :} 



^ =: Praei. 



■f #/ifti n ; + ^/tfin r - I + <Slj/»r«t(a«H»ir-o 

■i i)'/rin (2»-»t) I e/ff iaxij-tr) ^ C>>/»*'fitit2(E-2ir-2r) 

•f®'/l(tn(2»-i»->5 4 aVrfin(2*-4ir-^) 
■■ -f ?/ /i fip (»»-^»:<-fr> + ;^fi Sa- (a»wjar+<) 
, .; Cc 3 eri^ 
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»5' =-0,000146 

0,026834 ©* = — 0.005700 
^O. IT9158 ^' — ®''«' = — 0,000801 
■'■ • 3' - aW' -'g'»''^* -t- o> 01 1 57 
. Oig67fl^S' — ^'('^: — o,ooo6j .". 
" 3,867476 8''- 8''' = — -xi,oboo6- ■-..... 

i,oi6S34 9l)l' =-)- 0,90340 

3,016834 trt' : =^-0,00000 ■. .. , ,- 

OjOl6ft34Df. =-»—0,00371 "v .'.I .. 

^o.s+o^^ii ©' - &'' i^-^P-~.-~ Oi^^m ' S'. 

-f- 1, » 593S8 S' — ©''* -t-^ l)'-^ -^o, 00799 - - 

-^o,p839ioM<V^f'— -«i^<=:-»-0,opo»I 

-1' <% »34^5« SO' - ®'J'' -r^ j^lKfe -^ OjOOOJJ.o • ;- 

$. 240, E^pe^icis igitur hic formulis orienir : 

-...:rr *-■■. T ..■■-'*(-:■■'". ■- (i|e£ toe. 



*=Pr 



1,000078/ Cn ji| 
— 0,001815/ finCi^S») 
^-0,004800/ fin {28— 2 ar) 
f-.-TH^^ojMi^cCf; Sn ' •'.-.■!'.■, 

— 0,00074^ fin(2ii-ri 
^■fTSs4-<^<«,33i^. fiiiijf^iftii-jfj 
-^o,.i38i8)*? fin(2(P-,2«-2r) 
' '■'•■ -f^3,o644^ fin (28 - ix-r) 

M-6,oc 3 1 ofi yifi (2«-i» - j) 



Vog.md[: 



5,89^680 


_L- 


1«' 


7,261316 





422 


7,681186 


1 


083 


«,333246 


-+- 


264^ 


«,867915 





9 


7,S4S4<lF 


-♦-' 


Ai 


9,140450 





9% 


7,64941'! 


■+■ 


5» 


Z.83S«i4. 


-rr 


84 


7,491 107 


-^ 


II 


6W744l« 


irz 


I 



§. 24«- 
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§. 241. Huc ' omniS 'fatis cotiainHidc crnn nods 
inaequalitatibus hiocus luhae, hifi quod inaequalitas >b 
angulo ii~iii petidens plahe aduerrari videatur , cuni 
nuUum eius velligium in tabulis aftronomicis bcciirrac ; 
quod quidem eo magis eft rtiranddro , cum correSio 
inde oriunda ad 18', 3" exfurgat. Lnbens equidem 
flgnofco, in hoc calculo'hbh omnem curam efleadhibi* 
Mm , vt hanc aequiiianem canquani omnibus Qumeris 
abrolucam TpeQare liceat , quoniam ad plarimas. termi> 
nos, quos formulae nodrae. fuppedieant , non xefpexi. 
Iqterim, tameo. ralculum repefeoti oiox pattbii^ non'.adh 
modum enormiter elle atierratum, praelertim cumaequa-. 
tlo ab angulo i9-xr'pen<tens, quie pati palfuproce- 
dit, vericati. perquam confencanea prodieric, cum ea re- 
du^ iunae ad eclipcicam connneatur. Ao fi q)iid«l9> 
haec inaequtlitas ad . femifleDi' vsque diminuatur, camen 
tanca rtmanec, vc merico dubicare debeamus^eius efie^ 
Stnm ab .Aflronomis non elTe animaduerfum; cum ehis 
omiflio vix per aliam aequacionem compenGiri . qu^an: 
Hancobrem, flue omiflio cerminorum'tieg1eddriimlk.an 
caulii, (ive etiwn ia calculo numerico error fuerit ad- 
iniflcis, quod facile euenire pomit, iAam inuefiigationefii 
ia capite fcquehti'accui«ti(u~fulcipiamiis. 



CAPUT 
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CAPUT XV 

ACCURATIOR INUESTIGATIO INAEQUAU' 

TATUM LUNAE AB INCLINATIONE EJUt 
OKBITAE rENOENTIUM. 

Quoni^m ptaecipinim dubmm am iaaequiVtitem 
tb angulo 2i~ix penieBcem ver&tur, noftnm 
inueftiguionem ab iis inaequalitatibus, qutw fimulf 
•6 ilteruira exoeatridtate pendeot, abftrahamus. Po- 
namos ergo : 
/R/*-= acofifl +8^of2i| +a!yco^i$-ir) 

+4)/«rf(s «-3i)+2;tofi:4Ji.4») 
ttv^ Aeob^ +Ffix>(i>i +G/Mf(2$-nr) 

. +H/coH2«-£s-)+J/co<(4e-4T)i 

2fi±a'=i>erit^: ^ ■■' : 

: iim: ■ •,■,,■-■ 

*— ii+l-4'cpfii|-//i:of2i|-i5'/colt>^-iir> ' 

.■ ,. ,, -*'/col(:2«-i,»)-.'/p(C<«-^Tj[ 

^=:«-Vcof2fl -f'f<X>C2<, -^/C0f(2lp-2T) 

_ := i et -^ = - 0,004241 — 0,004221 cof2« 

ir n dr 

■+■ 0,004141 cof(i?-2!r) 
H- 0,004241 cof(i«-2*) 



lyGoogle 



CA P V T XK 10» 

$. 243. His viiloribus in £brinulis principalibus 
fubftimcis babebimus has aequadonss : 

vnt' imf' ^ ^ ' 





= /cori,|-eF-2«3 




/cofC2^-2J 3,„^-;^„ - - 

+ »» . »» 




/eorC292ir) 


[ «H-+'^-2i.|, + «® + 5^® 
I4»» ^^ »« ^ »» 

3«-G ?AG 

,■'■- »»'»», 



/corc4«-*r)C-ej-2x3 

/00^21^ — 0,O0JIifi —0,02*367 +0,001969—^ 

/cofC2(P-iir)(^+o^o3938-i-o,052Si4^-'oi00i578— "N 

/eof(2 «r-air)r +op5i« i4+o,oo2S7g-o,ooi9«9 i^-+— J 

^ » » ■ »»/ 

/c»fC+S-4c^)(+ 0,^01,320 +9^6j07,^\ , .- . ■ 

. §i. 244. Vfl In nBthecis cric . , 

R zz o,oo854oH/'5B(2p-2y)— 0,oq854oG/ljpC2Jrr2!r) 
Dd ddv=. 
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iiv 

/eofsi) t-i,oi59iF -»«5-0,031478 

ftiriB- J-''0'J9l^ -2«® + 0,000636^-0,845648 
/ci(.iip-w)i^ -0,027110^ ' 

^^ i. J-J,oi59iH -2ii|) + o,ooo636G + o,0477i2 

/ClCl»-Mr)^ -0,027110® 

yc(i:4'-4»)C-».oi59iJ -"3+O.001I2J 
Nonc aatem ex formalis a&amtis erit 
R= /fin » ? [— 1 • g + 0,004241^-0,004241^] 
/rmC2^M-X+ 91 ^' - 2jOi6g34Q)+<^oo42«|)] 
/finC2»-2T)[— ax* - 0,023965® -o,i59js8|)] 
/rio(4»-4^)t+ 0,004241 ^ - o, JI8716 3] 
at eft 

?«'=:-o,oo93iH-o,d046i|); etSf^^r-o^oos 316-0,00461® 
vade fit ! 1, 86747« 8 = 0,00424 1 (® - 1)) 

2,026874®= -o,oi785H - 0,00039 1) 
O',iIS'3S8.&= + 0,oi7»5 G-0,01935® 
0,318716 3= + o,00414i|) 

{. 24f Timi rsnHi modo difterentiando VataKm 
iplTus V ponuor 
F'= i,8S7476F — ^0,00424iG -f-OjOO+i+iH 
6*= 1,0168346 -t- 6,01091 H -+-0,00750 |) 
H'= 0,i593i8H -t- 0,03909 G —0,60750 ® 
J'= (^jisyieF — o,oo424iH 

« 
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Q4PVT XF. Hi 

Vtfit ' ^ = 

h'6san — F'/fin2i| — G'/fin(2(t>-2») 

— H'/rin (j«-2jO — ^J'/fin{4J-4T) 
eritque 

jjj =:/cof a 1) t-»F' +o,oo4«4iG' +0,004141 H'] 
/co(|ip-i»-)[+A'*' -1,0268346' -o,oo4«iH'] 
/co(l2$-M-)[+A'g' -o,iS935«H' -o,oi39«5GQ 
/coIi4<-4Jr)|;+ o,oo4a4J H' -P,3i3rKS J*] 

. ijv 

/<r» 

r c f-3,4»74jF+0.01««8G-e>,007iiH-o,00O03<S 

'"""l i ■ +0,00007« 

/cf(j$-2T)[-4,io82oG-«,05iaiH-o,oi949|)+o,oooo3@ 
/er(j^iir) [-o,02s6sH-o,o8323Q-o,oi»90©-o,oooi8« 
/cf(49-4Ji-) [-0,10158 J+C,oooi6G+o>oo»oiH-o/3ooo3® 

$. 14S. Hine pro 8 et 3 fubaituiu valoribiu 
8=10,00217 (®-4» et 3=o,oi3jt4) 
habebimus btis aequatiaoe» 

-l-a,47i54F — 0,01668 G-t- 0,00711 H _ . 

.^0,00456 ®'-+-p,OQ4S6 4) - '*''"<7» 

-t^ 3P9219G+O.OJ18S H-Ho»ooiiS i> _ .j^ 

— 0,99026 H-Ho,o8387 G — 0,01421® — ...o»;^-,, 

- ' — »,oi7So|) ^■^" 

— 0,9I433j— 0^i6G— 0,0080iH __^^jj 

-t-0,00063 ®^ — 0,o26ft5|> .■' 

O d 1 f 147' 
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§. 247. Deinde reperitur 

® = — o,oo88i H — OjOoooiG 
^ — + o, 1 1201 G -t- o, ooio/ H 

qui valores fubftituci praebent : 

-t-a,47iJ4F — o,oiSi8G-1-o,0O7»5 Hzro,03i47'« 

-)- 3,050566-1- 0,015964 H~ 0,995648 

-+-o,99M9H-t-o, 141396= 0,047721 

— 0,91430 J — 0,002976 — o, 00205 H:r-o,ooi 123 

vnde tandem reperitur 



F =1-1-0,014830 . . . 


/F = 8,171166 


G = -1-oi32i9io . . . /G=9,507734 


H=-|-9.ooijoi ... /H= 7,278927 


J = -J- 0,000180 . . . / J=6,25«3SI 


. aeque 


8 = — 0,000080 . . . /-3 = 5,903090 


®~ — 0,000023 . . . /-©=5,361728 


■&'= + 0,036056 . . . /|) = «,55«977 


3 = -1-0,000480 . . . /3=6,681241 


j. 148. Htaff ergo pro diftmda » = ^i^^-'-^ 


rrieperitnr::. .■:.•. 


Iog.coefE TaI.coeff 


^Er.-l- 0,000084/ cof 21 


5,926350 -f-0,600092 


-1- 0,001«32/ cof(2^-2ir) 


7,262918 -1-0,002004 


-1- coooon/ cof (2*"-2!r) 


j,034iLi H-Oiooooia 



0,000001/ eof (4t-4ir){4,oi4565 i-i-o,oooooi 

At 



lyGoogle 



Ac pro mom momentaneo erit 



log.coe£ valu:oefC 

|S,I27897J 0,oooi8S 

0,004043 

0,000248 

— 0,000005 



7,5«7849 
4,698970 



^~Pr. — ofiaoiSgf cof si| 

■ — o,oo3«97/ cof(i$-2») 

—0,000247/ cof {28-23-} 

— 0,000005/ cof (.4^-4^) 

vnde quidem iam pstet inaequalicatem ab angola 2f-2» 
pendentm multo fore roinorem, quam fupra inuenerii- 
mus, in quo boh paruum vecitacis crherium cernitur. 

$^249. Fro ipfa iam tongicudine lunae ponamus: 
pr:Pt.H-a'fin2)(-hiSyfin2i|-l-®'/fin(2ip-2«) 

-H-^yfin^aJ-iji^-t-Syfin^^J-^ir) 
tcque obtinebimns bas aequaciones : 
j «3' — 0,004241 (®'-t-.J)0 =-o.oooifi<r 
«,02 4834®' -4- 0,004221 1)' — 0,000227?!'— -0/1OJ697 
o,t59358l)'-l-0,O2396jQS' — 0,0036»? ?I'=-o>oooi2r 
o,3J87i63'— P1OO4241 |)'=-5,ooooos 
vnde «rit 

ToItM.coeC 
. Zltg.G(w£ inmiiKftc. 

ip^Pr. 0,000096/ (in 2T 5,98401 8| »2* 

0,001823/ (in(2?-2T) 7,260310 411 

0,000910/ fin (29-23-) 6,959131 265 

OjOOOOSS/ fm (4*-4>r) ts>4S08J5| 6 

Fatet.ergo reuera aeqaadonem ab angub iS-iir ortam 
mulco eflii minorem , quam capite praecedente inuene- 
ramus, acque nunc quidem non vltra 205" feu 3/, -25^' 
afcendere. Nullum igitor eft dubium, quin haec aequa- 
. tio cabulas lonares ad muico maiorem per&aionem fic 
'eueaarif. Dd 3 §. ajo. 



.yGoogle 



m c ^ p a T xr. 

$. tso. Cum igicur negteSns terBiaoram, mini- 

moram eaocum erroreoi pepereric in aequacione ab an- 

gulo 2$~ir pendente, operae erit pretium, etiam ae- 

quationes Infupcr ab excentricitate ortucae lunacis pen- 

dentea eoracius inuefligaTe, quae quidem alicuius vl- 

dencur effe momenci. In faunc (inem pooamus. 

/R*=acf2<l t€*cf<+5Wcf!;2i-/-)t®tcf!2iit>-) t32i*cHa|-jr) 

+ eS/cof(2«-iT) +.j)/cof<:a9-air) 

+S(^co(r + gjl/Jco^2lp-aT-r) +®/tco(!:2i-2r-^3 

+ 0/S*c((2?l-2T-jr): + ifJtcoK^i^i^ir) 

et w^Acf^ii tDicRjii-r) tE*cof(iiftr) -i^ticoijjii-^r) 

+ G/cof(2?-2<r) +H/-cof(2«-2aO 

+^co(r +M/fcof(2P-2ir-r) + S/*cof(a»-2r-r) 

+ q/Hco(i2ip-iJ^-2/-) +T/*cof(i«-»4r) 

$. tst, His i^IorH)n$ in «equatiDnlbus nofliU 
principalibus fubnicutis habebimos : 
R=:/*finr (o) 

/*(in(2>-iT-r) (o,oo8J4S +p,oi708H) 

_/Jirin(iip-iir-2r) (0,01708 S) 

/i (in(2 (-jir-r) (-o,oo8J4M - 0,017086) 

/*,fui(»J-i»-'+r) (-0,01708 G) 
^. J^/v 

••' 57^ 

-ej-2it3 -o/x>290-o,oo893-o,ooi78 

A A 

-0,00058-0,00098-0,00448— {0,00470— 

fieoCr J A , A , , D 

Ho,oi3i5- + 0.<"3I5- + <V»«3 — 

+ ^°"'l ft 



yGooglc 



/icon^a^-sr-r) 



/Hdji^»-»»} 



/ieo({a»-i»->) 



CAPOT Xr. ii; 

■- f M- 2«<!B +3iG + 0,004178-0,00854^ 
-0,01711® -0,036348 + — ® +— G 

+0,554«^ +0,5I332H -2i^ +0,01796 

+ o,ooi4j + 0,001969 -i +0,00896— 
A A A 

+0,0104$— -0,01631— -0,00197— 

tlH tttt tM 

A , D E 

-0,00119— -o,0}a6i— -o,oo»j8— 



-C0-ixO+i*M + }®-^^+|^H 

-rjtf 

"2»«" +°>7^9* +0,00896 +0,00098 

A A 

+ 0,00072 "i +0,00448 — + 0,0052 — 
ttn ttm 

A D A 

- 0*00064-- +0,00896 0,01315 — 

nH HM /M 

-o,o»6jo— +0,0194, --0,00129 — 

E 

— 0,00119 — — 0,00042 

-eS-2K@+iAH+o,0O4a7M -o^ooSuG 
•0,027119)1 -o,03634M + — 1> +^ H 

• 0/}i6o6a- o,oi844G- ^^-0^00896 

■0^327+0^26307+0,00129-0,00179— 

E E 
0,00394-+^ 



— ' A , A 



lyGoogle 



31« 



/*cof(i9-wt' 



c A p V T xr. 

-eT-»S+f4H+o,oo8J4G +£|) + ^H 
+ 0,5542 J® +0.5 1 3 32G - \^ +0,00940 
-0,01049+ 0,026307 +0.00129 -0/)O5j«— 
^ 0,003938^ +4 



• 0,00145 

d" 

■ 0,0394 — 



J. »52. Hae autera formulae intricatM reducun- 

tnr ad fequences 

— ziPr. +ftcofr {-ej-2it3 -0,01182) 
dr 

r, ri . ,/^-eiVI-2X<Bl-0,03207StO,536l9N 

/Wcof(2tl-2!r-ir) (-eO-snOt 1 ,52 1 1 sM to,766 1 5 ) 

r, r, .^-eS-2K@-0,O32O7Mt0,0O286N 

/icof(2e-2^-r)(_ .o,o27n?in . ) 

/*cof(2»-2*+r)(-eT-2Ktto.38i47) 

«. 253. Niinc eosdem valores ex formulis alTum- 

2k7+^ 
tis eruamus, ac pofito moreadhuc reeepto— ^^ — =:»', 

iiM±?? = «/ etc. erit 

nn 

^— a +1..4'cof2i| -i'*cof(2i|-r) -^/cof(2(P-iT) 
^' " -('*cof(2i+r) -*'/cof(2«-2r) 

-.yicofr -«»'/*C0f(2(P-2T-r) -j'/*C0f(2«-2T-r) 
-»'fttc((2lf>-2T-2r) -C/icof^^S-^rfr) 



lyGoogle 



^rrn-ycof»!) -i/tmtr -i#icof (lai-r) -i^ieolf jip-aT) 

— iiflcofr -miflmHi^P-lir-r) -iifl<io((_ii-2r-r') 
-»7>iSco(i:2?>-2ir-w)-«'/Jcoli;»9-a»-+r) 

^ = i +i*cofr +-5-i*coi;ir awue 
flr m n *» ' 

dr 

4r 

»(^004.141 t°>OD4*4' c((?$- 1») 

-0,004»» icofs<Jo,oo424i clj;»*-!»') ~ 

»«,oi7«6*cofr-o,oo996icog;ii|-r) -o,OIo636(icr(2i|'2r) 

-0,0083 I*cofi;2i|}r) -o,02i»73ttcofir 

+ o,oo5»4*cofC2?-»ir-r) + 0,00841 *cof(»*-2»-r) 

+ 0,00841* cofCi^-ii^tO + O,oo924*cof(29-2)r+r) 

+ 0,01064 W cofC2^-2r-tr) 

$. IJ4. His inn valoribus iniroducendis diflerea- 
demus fomiulas noftros iflumtas pn> flLdr et « i at- 
que abcinebimus primo: 
R =: Praec. 

r+ 0,00924® +0>oo84i|» -0,00424i<Sl' 

i+-/tfinr \- 4008416) -O,6o9»4|> -0,004241® 

(. + 0,004141 ?, 

' . ar , ». J"-+-Sl^ — 0,01766® ■ 0,0099«i> 

+/«in(2*-»».r)| _^<„s8M5n-o,oo4i»r@. 

LJflifi„>,*.,, «^i'+'^+»**' -o,oai27® -c<oioiS4|>] 
^^ifin(**-w-S')[_o,oi68340-o,Oi766OT-ow>9«@J 



lyGoogle 



ai) CAftli if^ 

[-^-cvooS3l®-<V>l76<!|>-o>oo4a2i<inJ 

|_ -^-OjOOpse® — o,oi76<{> i 
$. a;;. Hinc igiur confequimnr iSas aequadone] 

o,ooo83 (®-4)) -3-0,00424« (?ro+®-s)=» 

$(/'-P,oi7<6®-o,oo;96{) -0,004221 @-i,C268349)tS 

o,oi708H +0,008548 
©^+32i'-o,0O2i27®-o,0iofi4.J)-0,O26834O-0,0I7665)l 
-0,00996® =0,01708 S 

-SI«<'+ S*'- ^ + ®W-o,oog3 1 ® --.& -0,01766 |(+«IJl< 
-0,0042213)} +o,84o64i®zz-o,oi7o8G-o,oo854M 
-5C!j'+8«'+®rf'-o,0O996®-|.t)-{),0I766|)-I,iS93j8il= 
-0,0I708G 

$. sj6. Ponatur nune vlterius! 
J' =3-0,00083 (G-H) +0,004241 (M+S-T) 
M' = i,oi6834M-AW+o,oi766Q+o,o0996H -10,0042118 
0'=o,0268340-Di' + i4^ + o,oii27G +0,01064^ 
+ 0,01766 M + 0,00996 S 

S' =-0,840642 S + A*'-D*'+E/-G«'+p,oo83 iG ^-H 

+o,oi76eH-M<' +0,00422iM 

T'= i,i593J8T +D<'-E*' -6^^ + 0,00996 G+-1h 

+ 0,oi76isH 
eritque 



lyGoogle 



-r-rr Praec. 



•»»5 



s»+, 



entque 
+y»cofrC+o,oi7ff«(G'fH0-J'+OiOO4i4j(M'+S'+T'] 

!■ ' '\ , -0^0042418'- 1,086834 M-j 

"^ ' • rD'i'-»,6i'— o^i»7G'-o,6ro«4H'1 

+/Wcof(l*-iir-jr« -opi766M'-o,oo»96S' 

, L -o,02«S340'J 

j. _ fA'».*+D'i'+E'i'+G'«' +0,8406418' 

■tflt.cor(i»-i»-r) J -0,00831 G'-|H'-o;oi766H' 

j [ tM''«'-9.0O4«iM* 

, lc^+E^i^+Cii^-CoosgSG-iH'] 

(, — 0,0I766H'— i,Ji^93j8T>j 

f $. 25^. Priorii ordinte aequatlones huc reducuntur: 
''■■-■ .3 .= —0,004241 C9W+@+33 - 

I,01<S34W = -0,0178J 870,00883 ©-5^00039 

o, 016834 to — -o;oj83S S- 0,03041 ® '■" 

- 0,01766 SDl+<% 00S90 

-o,«4D<4i ® =+o,oi7gjM-o,oi<>3jSW+ o,oos6j 
I.IJ9358 % =+0,01247 

Hinc fir ... 
3 = +0,000078 + 0,00008 M + 0,00906 feu3=» 
9R=.:- 0,017^8 S + 0,0001.8 M - o,ooo3j 
O =.— a,i6i<SS + 0,01394 M+ 0,26091 
@=: j- 0,00040 S- 0^02113 M - Oyooj 13 
2: =-0,01676 , ... i 

*a Ee 1 $. 2fS. 



[(hj»cor(i«- 



lyGoogle 



4«, CAPUTXr. 

J. ajs. Porro reperiemr 
J' = J + 0,004141 CM+S-T) - coouS 
M' = i,oi6834M + 0,01935 S -0,00016 M + o,oo;SS 
O' = o,oa683+ - o,yj6si S + o,oi8oj M + 0,01063 
S ' =;o, 84064» S + 0,00013 S + 0,00883 M -0,00167 

T' = i,iS9358T+ 0,01023 

lUv „ 
te fiiccinaius habebinir ^ — ^"*^- 

+/1 cofr [- J' +o,oo424i(M'+S'+T')+o,oii75j 

» /•, « , f-i,026834M'-o,oo422S'-o,oi84»S] 
+y»cor(i?i-a»-r)| >" •* ^o,ooo3oM-o,oii6oJ 

„. n« J-o,0268340'-o,oi766M'-o,oo3J4M:1 

+yi*col{2*-2»-2r)| _o_o,j„.o,oo996S'+o,33746Sj 

„ ,, t , r+o,84oe4aS'-o,02396M'-o,oa843M1 
4/ico{(a»-a»-r)| "* -0,01472+0,000255] 

+yl cof (2«-2*+r) [-I,I59358T'+0,33856] 

$. i59- Hine Mndem yilores quaefiti eliciminir 
J=- 0,81144 • • • ^J = 9,9«nj6 



M= - i,253»5 
= - 2,12630 
S=- 0,13490 
T = - 0,10080 



/-M= 0,09804$ 
/-0 = 0,327624 
/-S = 9, 130012 
A.T=s,ooj44i 



lyGoogle 



eAPVt 

: 2r=r- 0,00005 • . . 

g)f=+ 0,00177 .• ; . 

0=i + 6,52266 . , . 

© — + 0,02355 . . • 

4=:+ 0,01075 ... 



/4 3 ±15, «98970 
/®fc::7,247973 
/ D=9>7«82i9 
/8 = 8,371991 
/ i=8,03i8ie 



$. 360. Ex his ifn» gra ^iflontjai Laiue. « tem erii 
■ = Praec, 

Valor.eotff. 
Lo^codlt 



—0,00462/^ cof JH ■ 

r— 0,007737* eof{lJI->»-f) 
■7—0,01210^^ cofjjip-^T-ar) 
.— o,ooo77/t cof(28-*r-r) 
0,00057/1 cof(26-2!r+/-) 

ec pio mocu momentaneo 



'|7,6<54440 
7,8532JQ 
8,0828oa 
e,835I9< 
6,758625 



-0. 00027 J 
-e, 000424 
-0,000039 

0,000046 

-0,000034 



4>_ 



= Fnee. 



Uf. cmC 

7,96^41« 
8, 19V*8 
8, 3'Jp8l9 
7,<J2288 



VileMe 
-f-0, 00055 J 
-1-0,000928 

-f- 0,000085 

-f-Oj 000064 



-4r 0,00932/1. corr 

-f- 0,01558/* cor(2^-aT-r) 

4^ b,02»4i/*tobn(2?»-W-ar) 

-1- <),ooi42/ii cof(i8-jr-r) ,,..,.•„„ 

-t^ O,00top/* C0f2J-2ir+r) 17,037426 

, $. sSi. Pro longitudine annnl luaie &^ciuei 
(^Uoi debent «equitkmes i' ' ■'■':>'■■■ ■;->.. 

+o,oB93i=2'-o,oi766 (®/+4)0-o,oo4»4i (OT<+@,'+a5 
4<o,oi55e=l,026834VC.. ^W+ 0,01768 Qy+ b.m^.^ 

+ 0^004221®' 

< . .:: Ee j -H 



,,'GoogIe 



u* 



V4P VT XF. 



4 o,Ml4i=:o,oj«?340< -©'<*+ i,6iH 0,02117®! 

+ a,oio«4{y+ o,.oir«6<Dl' + 0,00996®' 

+0, 00141=- o,84o64J@'-^'i«^-35'i'-6'^+o,o»ii4®' 

. +0,i6»J3 4)' + 0,013960)1' 

+ 0,00109= 1,1 J935S %'-^'g,'—ll'i>i-Q,is6tj ©/ 

, +0, 16850 .J)' 
hiitc^ae prodit prolongitodine' ver«: 

"Lo^eoeff. 



ValeodC 



♦=Pri -(-0,00934/1 ' finr 

I -i-o,oi5ii/f (in f2*-iir^) 
' -1-0,79079/1* (inCsf-iT-iO 
■ —-0,00111 ft fin Ca*-i)rir) 
0,00082/* finCi«-2Tfr5 



7,96941« 
8,181130 
9,89S06o 
7,083939 
«,913517 



-(-115 
H-rtr 
H-Ji? 

ro 



$. 261. Ob inclinicionem ergo orbitae lunaris id 
edipdcam omnei corrcQionet biic redeun^ vt fic ' 



L Fro diftantia lunae t terrar 



,. -, f,,j-'- ' « =-Pr«e& 

^>(,000«4(/ ^ 

•+-0,00183^ « 

^i-0.QQ0OIl/ t 
-+-0,000001f c i 

i3i'«/<lo46l/fe 'toEw ■ ;■;■-' 
— 0,00773/J cof (a^-2»-r> rj 
— o,oiiio/S* cof(2?-iT.-ir) 
*^0,ooo77/i'<»f(s9-2ir-r) '■ 
•r-'ll>»00Q57/i'-.,«C(jJ;j»^+rt,, - 
'C. ■ "- ;.i i:,n + 
-+- £ 3^ 



. vUSr •«* 

JI92*15P: 

7il6?jy8 
i,934iH 
4,01156; 
.7-,^444b 
T^Bs^asO: 
8,082808 
i, 885196 



-09000091 
ro, 002004 
-0,0090^ 
-o, obooor 
-0,000275 
-0. 0004x4 
-0,000039 
-6,000046 

T^iwopajt 
ILFio 



lyGoogle 



VAt VT la^. 



tt 



Fro motil motnentaiKo : 



? = P«EC 



-8,000169/ cofsi 

- 0,003697/ cor(2^-iTy 

-0,000227/ C0f(2J-2») . 
-OjOOOOoV" C0f(4«-4T) 

- 0,00932^ cofr 

- 0,01558/i COf(2^2T-r3 

- 0,02I42/Ucof(2^2ir-2r) 

-0,OOI42/( cof(28-2»--r) 
-O1O0109/I Gof(a$-<2T-fr) 



I<og. cocfll 
«.227887 
7,5«7849 
£,356026 
4.698970 
7,969416 
8, 192568 
8,330819 
7, 152288 
7.037426 



•M 



VaLcoeff. 

: — 0,000185 

0, 004043 

0, 000248 

0,000005 

-1-0,000555 
-H 0,000928 
-i-o, 00006 j 
-1-0,000085 
-h 0,000064 



in. Pro loDgitudine lume veit 



f=Pr. — 0,00009^ fin 21) 

— o,ooi82aJ^ fin(2^1r) 

— o,ooojio/ fin (^J-aT) 

— 0,000028/' fin (4«- 4T 

-(-OjOogsV* '■'' ' 

-i- 0,01521/» Gn(28-2r-r) 

-t-o,7907ai»* fin(2$- 2T-2r] 

— o,aoii\fk fin(2$-2r-r) 
—0,00082/1 fin "(«(-aT+r) 



Log.codF. 
5.984018 
7,260310 
6,959131 
■'•)|5,4508J5 
7,969416 
8,182130 
9, 8980S0 
7,083939 
6,513527 



Val. co«v 

iiimtii.ac 

- 22» 

4" 

205 

« 

-(-115 
-(-•87 
-1-529 

15 

10 



CAPUT 
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C A P U T XVI. 

EXPOSITIO INAEQUAUTATUM LUNA£ 

HACTENUS INUENTAKUM. 

«. S«3. 

Qnis fgitur Inaenlmus baSenus lunae Inaequalitates 
eae primum, fi originem earum fpe&emus, ad 
fex clalles reducuniur, Quacenus enim luna in 
motu fijo a regulis Keplerianis, in quibus quidem mo- 
tam apogei compeQimur, recedic, eius etrores vcl pri- 
mo a folo lunae alpefla , feu eius diftantia a fole pen- 
dent, leu quod eodem redit, per angulum i| tantum 
definiancur, quibus variado lunae coniinetur. Ad fe- 
cundam cliflem refero eas lunae inaeqaalicates, quae 
infuper ab excencricitate eius orbicae pendent Terdt 
dalBs eas compIe£licur iaaequalicates , quae ab excen- 
triciiace orbicae (olis ortum trahunc. Quarca vero eas^ 
qoae per vtramque excentricitacem coniunSim: deter- 
mioantur. Quintae porro clalH annumeramas eas inae- 
qoalltates , quae parallaxin Iblis Inuoluunt , atque erro- 
res quacuor ante memoracorum generum implicanc. Sex- 
n denique claQis fuppedictt eas iDaequalitaces , quas 
praecerea ab incUnadone orbitae lunaris ad edipcicam 
pendenc. 

$. i£4.. Quodli verp ad vlum baruin inaeqaalis- 
tum accendamus, prond eae, ad lunam accommodiri 
debenc, cum eae in quinque clalles commodiflime dis- 
tribuuncur. Frimo enim perpendendae fonc eae inae- 

quali- 



yGoogle 



c d p V T xn. «if 

qualintcSi quaniin ope vera diftanria luaae a terra de- 
terminatur, vt Indc porro tam lunae diameter appa- 
rens, quam eius parallaxis liarizontalis alEgnari poflit. 
Secundo loco formulae erunc coUocandae illac , quae 
motui mopiefltaneo dcfiniendo inleruiunt, ex quibus 
deinceps motus lunae horarius accurace exhiberi pote- 
ric Tertium locum occupabunt eae inaequalicates, quae 
veram longicudinem lunae ad ecllpdcam rclatam pc^e- 
^ent. Quarco vero poficio lincae nodorum lunac, Teu 
longicudo nodi afixodentis ; ac quinco vera inclinacio 
orbicac lunaris ad eclipdcam inaeniri debebic ; vc dein- 
de vera lunae ladtudo concludi poflit. Manifeitem w 
cem ed, has inacqualicates plurimupi incer Te pcrmirce- 
ri, ita vt vix vUom habeatur gcnus , cuius inacqualiti> 
tes non a reiiquis generibus pendeant; cui camen in- 
commodo &ciie medcla adhibetur. 

§. i5;. Quanquam nntnerus inaequalitatum, quas 
fumus confccuci , tantopere increuic, vt calculus fine 
maxima molcftia expediri nequeat, camen iam monui, non 
omnes inaequatitaces , quibus mocus Lunae percurbacur, 
efle definicas, led pocius earum numerum omnino elTB 
infinicum. Facile quidem incclligicur, plerasque has pra«- 
cecmilTas inaequalicaces nullius fere efle momenci, ^ue 
fine nocabili errore iis {uperrcderi pofle : vecum caroen 
funt incer eas nonnuUae, quae ad plnra minuca lecunda 
afliirgere videntur, qoarum argumenca fupra iam in- 
nui ; ex quo omnino operae efTet pretium in eas omai 
cura inquirere. Sed earum inuefUgacio cam e(l )ubri- 
et ec incerca, vt leuifltma omiffio in calculo &Qa eas 
f f maxime 
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msxime afHciat. Cum igirar in calculo plurimos ter- 
minos reiicere cogamnr, iftam Inueftigationem frulln 
plane rufciperemus, quamdiu fciticet rem fine appro- 
pinquadone exequi non licet. Cuius defe£tus eximium 
habemus exemplum in inaequalitanbus poftremo loco 
inuends, quae ftatim atque in negUgendo minus largi fue- 
ramus, mirum quantum prodierunt immutatae; ac nul- 
lum plane eft dubium, (i calculum adhuc accuratius 
profequi liceret, quin valores inuenti notabilem infuper 
mutationem (int fubimrae. Imprimis autem aequatio 
ab angulo 2$-2>r-ir feu a dupla diftantia apogei a 
nodo pendens, eft fufpeOa, ac minime pro certa haberi 
poteft, cum leuiOima circumftantia eam magnopere 
pcrturbare valea^' 

$. 2S<. Si enim in cau&m inquiramus, cur ana- 
lyfis pofterior tam diuerfbs valores pro his inaequalitati- 
bus fuppeditauerit, primo quidem ftatim patet, negle- 
Sum litterarum germanicarum 2f, ^SSl, O, etc. in calculo 
priori potinimum hoc diicrimen produxifie ; ingens 
enim valor litterae O imprimis aequanonem ab angolo 
ip-ir-ir pendentem tantopere auxit. Praeterea 
vero etiam non parum augmenti haec aequado Indeell 
oaQa, quod in calculo pofteriori radonem quoque ha- 

buimus termini cof (z i| ■• 2 r) , qui tam in valore -r 

a f 

quam -^ iaelTe eft deprehenfus ; vnde tuto colligere 

licet, fi alios quoque terminos fimiles veluti ii-iv-ir, 
etli per (e fiiiu minimi, in calculum introduxiflemus, co- 

efficien- 
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efBcientes termiiiorum 2^-2»-2r non mediacrem in- 
de mutacioncm rabicuros fuifTe. Quamobrem plus hinc 
eoUigere non pofliimus , nifi inaequalitatem Lunae ab 
angoio hoc i^-2Tr-2r pendentcm minime efle con- 
temnendim, eciamli forcafTe canca non flt, quam inue- 
nimus. Vera autem eius quanticas certius ck oblerua- 
tionibus quam ex Theoria colligi pofle videtur. 

$. 267. Quoniam vero hae inaequalitates omnes 
ad anomaliam Lunae veram referuntur, antequam eas 
ad vfum adhibcre liceit, modum tradi conveniet ad 
quodvis tempus propofitum anomaliam Lunae veram 
determinandi. Cagnita autem excencricitate orbitae lu- 
naris * et motu anoraaliae mediae, inde ad quodvis 
tempus fecile anomalia media f colligimr. Verum ex 
«nomalia media f et excentricitate * anomalia vera r 

■ . j Ci-»)^ ^ ' 
definiri debet ope huius aequanoms if— jjZk^^'1 

vnde quidem non difficulter, fi noQ eflet anomalia vera 
r, viciflim inveniri poflet anomalia media f. Calculo 
enim peraao.fi bieuiatis grada ponatur 

x^-JO Ht. + I±i*.H-etc. 

"— T — 2.4 2.4-6 

repericur : 

»= r-H 2 *rmr-t- 2*Ct-4J) Bn 2/-+-2<«:*- J*)fin3* 

cuius feriei progreflio primo intuitu patet Cum au- 
tem i ac proinde * fit valdeparvum, erit 6tis exaaer 

Ff a ■ ■ ■ f=. 
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/=:r + aifinr + (iM + J*« + A^Ofinjr + (5*' + i*0fin3' 
+CA*' + AiOfin-f + M' finS' + TiT*'fin«r 

§. 268. Oan ergo anomalia media Lunae f, eii» 
inomalia vera r elici debebic ex hac aequatione 

r=:/i— lifinr-CMHiiH/f^Ofin^^-Ci^Hi^^jfinar 
— (AiHA^Ofin^r --^si^finjr-iM^finer 

cuius quidem ope, fi cognita fueric excentricitas i(, cal- 
Gulus non ;difficulter expedietur. Quoniam enim ter- 
mini finus inuoluences func admodum parui, .in iis Ih- 
tim poni pocerit r—p, vnde valor verior pro r erue- 
lur, qui deinde iterum in bis terminis adhibitus, iu- 
ftiorcm valorem pro r fuppedicabic. Acque hoc modo 
poU aliquot operaciones verus tandem valor pro ano- 
malia vera r obtinebitur. Interim tamen, quo ilte cal- 
Gulus fiicilius perfici queat, aequatio haec ica poceft 
traosformari, vc loco finuum anomaliae verae r, finus 
anomaliae mediae f incroducancur : id quod fequenci 
modo praetlabicur. 

§. 269 Fonatur breuicacis gracia : 

^js ■=■> et Ti¥ = ' 
vt fic : 

r—'f—Mar-*J!Hiair-Si'Ciny-iit^Sinr~Sk'6D;r-tt'6aer 
ic poracur denuo 

aifinr+a**fiiur+a=fin3r-f.yi''fin4r+i<'finjr+«f''fin6r=:R 

ct 
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et cnm.Gt rzr^-R habebitur : 

fin r=:Ci-iRR+ AROfin^- (R-f R' +T^ROcor? 

fmar=: C« -aRR + T R'XmV-CiR-tR') <»''*/' 

fi03r=C«-*RR)lin3/ - (3 R-iROeofS/ 

fin4r=Ci-8RR)fin4? -^Reof^* 

finjr=fin5? — sRcofs/ 

fin6r=fin6; 

negligendo fcilicet .terminos, qui ipfius k poteftates fex- 

ta aliioces concinenc. 

f 270. Euolutio autem huius calcnii fit maxime 
prolixa, fi quidem ad fextam poteftatem ipfius * afcen- 
derevelimus. Facile «utem expedietur, fi ad quirtam 
fubfiftamus, tum autem reperietur: 

r=r^(i*-J*' )fiiV+(i«-«*')fin2;-H*' fin3^-iV**fin 4? 

quae expreifio fids accurate pro quauis anomalia me- 
dia f conuenientem anomaliam veram indicabit. Cal- 
culus autem, fi excencridtas k conftet, facili negotio 
abfoluetur. Formula haec quoque ita repraeientari po- 
terit, vt fit 

r^f-ii^i-ftflliil^+ii-Ki-WMfina^-Hi^fins/^-Ai^aM? 
Hinc igitur tabubun conftrui conueniet, vnde pro qua- 
vis anomalia media propofica ipfi refpondens anomalii 
vera excerpi queat 

§. 371. Cum autem inuenta fuerit anomalia ven 

r, longicadp Lunae regula Kepleriana inuenienda, quam 

Ff) fupia 
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Tupra (laS) per^ Imlicauimus, iu «xptkaenr, vt fic 
?r=C-l- J, 008587»/ 

-1,0085471^^ + 5',t'Citf «^finft A*'finrt ViiiGiiSr^^ 
vbiC-)-i|O08S27V eithibet loagitudinem Luiue me- 
diam; quae fi voceturz:^, atque ia coefficieiuium par- 
tibus raiaimis pro i rcnbator vdor praximus 0,0545, 
erit 





log.co^ 


vaLin miii.(ec. 


i=\ — 2,0170544* fin' 


0,304718 


iit67f"=£'A7',SS" 


— 0,7 J 5-70 iti finar 


9,878564 


464= 7,44 


— 0,336551*' finy 


9,527051 


"* 


— 0,157«« ■*■• (in4' 


9,198282 


f 



vnde patet (iiperflnum iiituflmi fuiflc, fi (iiperiores ex- 
prefliones vltra ^uartam poteftatea iplius t extendeie 
volaifieinas- 
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INUESTI.GATIO ELEMENTORUM 

MOTUS LVNAE. 

§■ »7* 

Intieniis hm perTheoriun Usce inaeguolitatibus, qd- 
bus motus Lunae penurbttur^ antequam eas ad 
compuram aftronomicum accommodirc Itceat; ele- 
menta, qoae in eas ingrediuntur, per obferuationes de- 
teiminari oportet. Primo fcilicet ad dacam epocham 
cum longitudo Lunae media, tum eius anomalia me> 
dia, ac locus nodi medius conflitui debebit, vc eaedera 
ti' inde ad quodais aliud cempus aflignari qticanc Dein.- 
de quoque ex: obferuationibas verus valor excemricita- 
tis lunaris colligi debet, a quo potiflimum quantitas 
praecipuarum inaequalitatum pendec. Excentridtas ao- 
tem orbicae lolaris pro (acis certa haberl poterlt, cum 
fic t = oi,oi6S, Lunae vero excentricicas tam prope 
iam coniiat, vc inde line errore ad quamlibec anoma- 
liam me£ara vera fiitis exaSe aflignari pcffic. Etfi enim 
in anomalia vera crror aliquot minutorum primonim 
committitur, inaequalitates Lunae inde nwi vltra ali- 
quot minuta fecunda affidumat, 

$. 273. Quodii ontem flariiri qoasois Lanae ob- 
leruadones ad hunc finem adhiber* velimus, ob tain 
ingeaitem ineqnalitatnm namecum, iimeftigatio ele- 
mcntDiam maxigie moiefit rcddcreiar. Qgociica oc 

obler. 
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obleniationibas eas eligi conUQiiet, pn> qu))us nume- 
lus inaequalicatum muito fiac minor ; dum rcilicet di- 
ftaocia Lunae a fole feu angulus i| dacnm obcinet valo- 
rem. Commodiflimae ergo erunc eae obferuationes, 
quae in iplis momentls coniuofiioms vel oppofitionis 
(ianc initicucae. Accuracas icaque obferuationes eclipfium 
hinarium ad hoc negotium adtiibebo, quoniam praeter 
haec tempora, vera vel coniunEUonis vel oppoliupnis 
saomenca non fatis cerio ex obferu^tionibus colligi licct 

§. 274. Momenco aucem oppoVidanis verae]L,unac 
et Solis, longicudo Lunae fex (ignis diftat a longicudine 
tbtis, ica vc fit «=:?>+ 180°, ideoque angulus i| = iso". 
Polico autem pro i| hoc valore longitudo Lunae ven 
ip ex media % per iequentes formulas definietur, ia 
guas formulae hailenus inuemae «beunt : 

^— I — a,oj70J44Uinr — Ojj677olifin2r-o,33«jji'fii3r 

-+-0,0101460 -1-0,004200 

.. -4-0,4801260 — ^0,573180 

-(-0,0049920 -i-0,003180 

—0,0052860 -1-0,150830. 

—0,000860 —0,00000» 
-+-W59» 
— 0,0757» 
-(-0,00932/ 

-(-(0,20i38j+0,02l889-o,0I«3«8-O,J959v+4,17j8w>lin» 
-(-(0,06645 — 0,0233» -+- o,oo840)«f»'»' 
■^(0,74760 — 0,81430 — o,oi420)«triilCr— ») 
■_(_(-0,6i850 — 0,139(0 — o,oo6io)«iliil (r + ') 
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— <0,(»28l3 1+' OydO05Hi)/fihC»Jp-»»-) . : 

■ — OiOoooaS/fin^^^'''^*) - ■' ■ !• :■''■' 
4- (0,01^21 -^ o.boIslj/ifinCj^-iirs-r) 
+ Oi79P7^/ii*fin(i^-air-2r) 

J. 27J. Cum !gftur fit/=i,0937J, et»=:ifTi 
trit h>i fbrmalas coUigendo ; 

^=J- i,J72993*6nr- i,i7I8£>(J(fia3r-p,33S5ii<fin3i' 

H-o,ii998»finr-f-o,oji23«fin4»^ — 0,0809 titfin1|r-/J 

' ' — o^SS^ifiiinljr^-J^ 

I — o,ooa9'3gfin{2?i-iir) -)- opiJSlifijn^a^-ai-r)^ . 

;7-o^o«33ifitt(4?l— -4») ,. I ., . oi 

-H o,85493**fin(»^-I«>i»r)- 

et cura fit ;z:o,pi&8,.erit hocr vilorc fiibfticuto ; 
p—\ — i,J7»i993*finr---I,I7i86*Hin2r— ,o,33<5Pflnjf 
-t- 0,003697 fiMr*HiOiO60OI4fiBl>—t>,^I3S9*fin(r-/) 
■r" ■ — o,oi4SiS*fin(»-+i) 

n — 0,09298560(1?-« »•) ^0,OIJ3l*finti<),-3ir-r) . 

o,oooo3ifin(i^-i4!r) i; , ' . vj 

; i -+- P,8649j4*fio(j^-.^-2r)_ 

{. 27^ Aflbmta iam hypothefi quapiain iibn ni' 
mis a Te(v: -cbertufe ,' yn^e-a^^ataiQ i)n6duis twD' 

r. :.'> Gg pus 
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pU8 deiiniri ^ffitiaiD Idft^indO^lonae^' qivifl-^eilif kira- 
malia media, ex qua praeter^» ,pp« exC^trKHtatis jircB 
xime cogBitae .an«mali« yera affignari queat: haec ele- 
menta correSioneindigebunt, quam ex obferuationibus 
elici oporteat. Fonamiisergolo^gitudineni liiediam ex 
tabulk. ^qfiimtiini ..aijgeri debcre •> miiiutis fecitndis. 
^um vero exi;eritricitas fiijifiofita, quae <it=: 0,654;, 

,ugeri debeai ^ , yt fit * = o, 05« ri- ^- : 
ip&.vpp .anpmaliii. vfr^, t^bulaifis, qn«e, fit = », au- 
ementum requirat f< minutorum fecundoromj vt fit 
r = »+(<" : eritque fin r = fin v -^ fi" cof v ; 
fin 2r z: fin a* -)- 2(1" cof 2» ; et fin 3r =: fin 3« 
in terminis enim minimis haee' .curreSSo -praetermittl 
poterib : ■ ' -; : -1- 

f 277. ' tlaoA fi tisec -oili«ia iit minbta feeirtid* 
«oiiUSrtaBtur, prodlbit hmgiiudo taiiae Ysr» 1 

,>-<:., .;:^/::a-Lt»gvBied, .*(-.«»«: : , 

1— 17084* fln V — 32,445 »" fin * — 0,085729 ;t"cof » 

— - 7iS;,fio2w— 3J<J)5-<Wins»— i-0,oo696a(«"cofi» 

— ii''fin3»-|-7S2"fin/-f-3<'fin'« . ; 
-*- I5''<;n (r'-7) "- t83n<fin (r+/) 

— 616" (in (sj-i»-) -t- I7»"fin (a^-jr-r) 

— 4''l(n (4*-4sr)-J-j30 fin.(a>»a«va«):^ j. 

■ :■; Com 
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Cnm 9iitem-'pdltrBi!iui.term!auc'{itTarpeSiu,'iaeA^ias 
«eelS^eaas S30 malinMisrpdncie coefScieniem jndefi- 
nitum looy, atqae ex obleruationibuK valoreqi iplius y 
indagare, Deinde iit error anomaliae verae i minuto- 
rum primorum , vt calauli^s co^mpdior reddatur, atque 
pb f> = 6oi, negleais termiai* iDiaimis erit: 

9 ;= Long, mei^. -f- g^' 
—17682" fin ».— 's«,' 4^.»"<ffii ij — >- 5, 143.'" eofe 

— rig^fin»»— t;»!'*^*;» jijsii— y 0,417 » cofi» 
-t- 76« Gn / — if {inl^-/)-.^ Wj^in (>■+/) 

— «16 an(j?-^)-H-»r»",Sn(j»«'^w-»') 

i^"; jf-Jfix5;|gn^«>|»jr-»r) 
f "■- ' ■' ?, , h . r, 

§. 278. Oblft* t^tefii (4>feniatif«e eclipfis lunae, 
iqutetatar primuni «idm<^itamj^duM huius eclipfis, 
pro quo coUigatur''lbnBitu(*ir'fMisj itemqoe longicmlo 
nodi afcendentis. Fui«lii|n| iMteni' Ibli oppolitum non- 
dum erit longitudo luiiae vera in ecliptica ; verumta- 
men longitudo lunae pro hoc momento ecliplis medio 
ii>ubniH"pbttirlt'b^TMafetffis'\aBelKa; ';P .■c'!'-? , 

:■ ' ■ ■'' :■: ^ •■■■' ":: ;::!;:;■:! dx o'\no 

i, : ':■■-. \ y:' -',■ ,..:..-:: :.'\ ■;.:ji!.» '.'^iC': jo iio'i t'BfiL'(j[ 

;■;(..■ : > '■■'■■.. ■■-■ 'Oil ''('T 01:c. (IJiTlii) J ]r.'ltl.'1~"T 

.; '.,' ,<: ..i'.i.;., i ;;!.,., 'ijud! -.i^iiul ma.nibraisnol e':.'i:ii 
Gg » Sub- 
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Subtrihacur longicudo nodi a longmidine foUs, et iS^ 
quatio nbulae recundum citulos adicriptos applic» 
tur punfto fi)li oppoGto in eclipdca. 
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f. 179. QuanqDun atjcem. hoc momeqto, ad; qpod 
lunae longicudinem hinc coIUgimus ,~ rion vera liinae 
oppoficio exifUc , fed luna fecundum longicudinem a 
punilo ibli oppoiico diAac parcicula, quam haec cabula 
monllrec ; camen cuco pro hoc momenco ex fiirmula 
noflra longicudinem lunae iaueiligare pocerimus, vifur^ 
' . qoam 
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qnimeitaSe ek conueniat cura longitQdine eios ii hoc 
lempas ex obfematiooe conclufa. Cum enim luna hoe 
tempore nunquam vlira ;' a vero oppolitionis loco di-. 
tttt, (i fbrmula noftra generali vti vellemus, foret an- 
gulus q minor 5 nrinutis primls ; vnde facile perfpieitun 
difcrimen in loco lunae inde orittndum vix vnquant 
la" elTe luperaturum. Quoniam itaqne medirnn cuins- 
que ecIipiSs moraentum ipiiim tam accnrace definiri ne- 
quit, vt noR error dimidii minuti primi iit pertime* 
fcendus. fuperfluum fine foret in catculo ad iffiusmodS 
minutias attendere. 

§. 280. Haoc ob caufam quoque ex cilculo, qnem 
inibo, non fummam praecifionem expeaari conueniet; 
quia ipfae obfernationes , quibus vtar, non plenae accu- 
rationis luni cipaces. FIus igiiur me non effeOurmn 
Gonfido, quam vt latis prope tam excentricintem or- 
bitae lunaris, quam longiiudiflem et anomaliam lonae me- 
diam ad datam epocham definiam. Quod com fuerlt &fiom 
maiori coiifidentia ibeoriam ad quasuis alias obferaatio- 
nes traasferce licebit; quae fi nullis erroribus fuerint 
inquinatae, non admodum erit difHcile reliquas eleraeiv 
torum, correfliones, quibus fbrmulae nolfaae funt 
inoixae, inde concludere. Imprimis autera bic calculus 
veram exccntricitatem orbitae lunaris fatis exaSe maoi- 
fefhbit, vt deinceps accuradus pro quauis anomaLa me- 
di4, conuenientem anomalam veram definire valeamus, 
Hunc ijptut in finem nosmuUas eclipfes lunaies Fatifiis 
inftitutas cakulo fubilciam. 

Gg 3 <■ sgi. 
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f 231. Primae Igitur ecljpiis medjum contigiflt 
ireperio Piririii A. nii. Jm. S3^, 7*; fs'i 16" temp, 
medio. Fro quo momento coUigitur: 

Longitudo folis i , . , lo*, 3°, 0*. 54" , ' 

^nomalia rera folis / ... 6, 24 , 2$, 13 
Deinde ex tabulis meis - 

Longituido lunae media . 4 , 7 , 18 , 55 

Anomalia lunae media . 3 , o , 18 , 20 

Anomalia lunae vera v — i , 15 , 6 , 27 

Longitudo nodi vera t — 9, 24, 34, 3 a ' 

Dift. nodi a fole » - »• = o, 8, 26, 22 ' 

Jlinc aequatio loci lunae . — — 4, 33 

grgo.longitudolunaeverapz: 4, j, 56,'liJ' 

f. 282. Hinc calculus fequenti modo infUtuemr : 

»= 1,25, 6,27 ; linT>=+lin J5°, 6*, 27« 

cof w ~+ 

a»= 3,20,12,54 i fin^i-— +fm(S9, 47; $' 

eoCiv—- 

t= 6, 24, 25, 13 ; fin/=z-Cn 24, ij, 13. 

v-t= 7) o, 41, 14 ; fin =:-fin 30, 41, 14 : 

' »+/= 8, 19, 31, 40 > fin =-fin 79, 31, 46' 

(P-T~ 6, 8, 21, 49 ■ ■■'■'• 

4?i-2*=: o, 1«, 43, 38 ; fin =+ fin i«,'43, 38' 

r = r, 25, 6, 27 
a$-iTr=:iOi 21. 37, " ; fin =-fin 58, 31, 49- 
S^-2i»-.w=fc 26, 30, 44 ; fitt r;-fin 66, 30, 44' 
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ii» 



4- 9.9«393 + 9.9139 + 9.7S7* 
^ -4,a475a - ■r>5in - 0,7104 
— 4,1614$ - 1,4250»- 0,4679» 



-I- 9.97»4 
— 8,8561 



+ ' 9.97S4 * 9.5385 
o, 4208 — . 9. 6201 



— a,828s - 0,3932» + 9,1586» 

— 9,6163 - 9.7078 - 9,99»7 
■+• 2,8819 - 1,1761 - 2,2121 

— 2.4982 + 0,883» + 2,2049 

-*- 9,4588 - 9..7930 

2. 7896 + 2.2355 - 99, 8;; 



- 2.2484 - 2,0285 
aeq. 



8 

160 



aeq. -. — 

- «4493 

- .674 

- 31S 
- 177 

— '15198 1 - '°7 

359*. t8"l - IS76S ' 

— : 4°,: 19, 58 . . «equatio 



168 

15766 



- 26,6» 

- 2,5» 

- 2.9« 
+ O, 1 ' 

- 99. 8J 



Ixmg.med. 4,7, 13,55 + >• 
aeq; ■•4, «9,58 

4,2,38, 57-29,1*-», 8»-99.8y=4,a.5«,il 
• 4.2.56f2i -_ 

Ergo • ^ 2, 36 - 29, 1» -2, 8' - 99, 8y + «» 



f »«3. 



lyGoogle 



$. 383. Secundae eclipfi medium contigit : 
Parifiis A. 1713. Dec. 1', n\ 16', 34** temp. jned. 
Pro qiio momenco odligitar 



Lpngitudo Solis 4 ; • 8> 9) 53> 49 




Anomalia vera Solisj=: . 5, i, 46, 4J 




Longitudo Lunae media . a, 5, j, 25 




Aoomalia Lunae inedia . 9, 12, 37, 42 




AnomaliaLunaeverav= . 9, ig, 24, 49 




Longitudo nodi t r: . s, 17, 46, 10 




Diftanda Solis a nodo . 11, 22, 7, 30 




Aequado loei Lunae . -4- 4, 17 




Longitudo Lunae vera $ = 2, 9. 57. 57 




§. 284. Hine calculus reqnens inffituamr : 


« = 9, i8,34,49t fin w = - fin 


7«r 35. u 


cofi. = -t- 




a» =7, 6, 49 ; fin2»= - fin j«, 49 


co&cr - 




« = 5> 1, 4< ; fin / = +' fln 


28, 14 


»-' =4,16,39 ; fin =+rm 


43, 21 " 


v\t =2,20,11 5 fin = + fin 80, ,11 


^-.ar =11, 22j 12- 




s?i-2T =11,14,24 ; (in zs-.fin; 


IJ, 3« 


r = J, 18, 25 




2?)-2»-r= I, 25, J9 ; fin =+ Hn 


S%y 59 


2ip-2»-2r = 4, 7,34 i fin =+ fin. 


js, 26 



lyGoogle 



CAPVT xni. 

— • 9.97717 - 9,9772 + 9499« 
— 4,84753 - 1,5111 - o,7'04 



-+- 4, «470 + 


1,4883» - o,sioo» 


— 9.777S - 

— 2,8561 - 


9,777« - 9,9034 
0,4208 - 9>«»oi 


-+- «,«337 + 


0,1984» + 9.5235« 


-1- 9, «749 + 
H- 2,8819 - 


9,83«« + 9.993* 
1,I7«< - ^,2122 



-t- 2,5568 - 1,0127 - 2,20J8 

9,429« + 9,9I8J + 79, ij 

2,78«6 + 2,2355 



\- 2,2192 

aeq. aff. 
+- i«77« 
+- 430 
+- 360 
4- i«« 
+- 1+3 



+ 2,IJ30 

«equit. 

— 10 

- Ki 



I787J 
— 17» 



'7704 



171 



30. 8» 
I, 6» 
1, S< 
o, 3/ 



-H 296i',4"l»equa«io 

tong. media ~ 2, j, 2, 26 

aeq. +4, JJ, 4 

Long. vera 

obC 



», 9. J7, 30, + ». 
■ ; *> g>^7. J7 
Ergo <>■=. -7 o',27" +»+ 32, 4»-i,3» + 79,»y 



lyGoogle 



t4i C A P U T Xyil. 

f S8f. .Tertise eclfpfis medium contigit 
Parifiis A. 1717 Mart. i6', 15*, 21', 20" temp. med. 
Fro quo tempore colligitur 

Longltudo foKs vera • — o", 6", 19', 56", 

Anomalis folis vcra j — 8 , 28, o, 17 

Longitudo raedia lunae . . 6, i, 37, 2 

Anomalia media lunae .. 8,24, 7,21 

Anomalia lonae vera v — 9 , oy 19, 10 

Longitodo nodi vera » — 6 , 13, 30, 22 

Diftantia nodi a fole , . 5 , 22, 49, 29 
' aeq. pro loco lunae -I- 3, 57 

Ergojlongitudo Itinae vera 9r:<, 6,23, 53 

{. 28«. Calcult» igitar ita fe habebit 

»= 9, o. J9. 10 ; fxn v=~(mis', ^iioM 

coC = + 
2i>= «, 0,38, ;fin2«i=:-fin o», 38' 

cof :=: — 
» = g, 28, o ; fin / = - fin 88°, o* 
«-'= o, 2, 19 J fio =r+fin 2«, 15 
2- + /= 5, 28, 19 ; fin =: + fm i , 41 
? - *■ = j, 21, 53 
2ip-2» = ll, li, 4« ; frn =-6014,14 
rr: 9, o, 19 
2«l-2a-r= 2, 15, 27 . (!„: =r+fin7j , 27 
i(p-2T-2r= 5, ij, 8 i Gn =+fini4,j2 



lyGoogle 



C AP u r Kfll. 



041 



— 9.99999 

4.14753 



10,0000 
1,5111 



7.742$ 
0,7104 



-+- 4,24752 


+ 


i,;iii«i - 


8,4526» 


— 8,0435 

— 1,8561 


- 


8,04 3 J - 

0,4:08 - 


9.9999 
9,6201 


-¥■ 0,8996 


+ 


8,4643« + 


9, «100/ 


— 9,9997 
-+- 1,8819 


+ 


8,6o6fi 4- 
1,1761 - 


8,4680 
1,1112 



— 2,8816 

9,3907 

— 2,7893 


- 9.7827 

+ 9rfi8S8 
+ 1.2355 


+ 

+ 
+^ 

+ 


0, 6801 
25,6jjr 


-H 2,1893 

aeq.aiE 
-H 17682 
-+- 8 

-+• 152 
-+- 166 
■+- 18OO8 


+ 2,2213 

»eq. neq. 

- 762 

I 

4 

- 767 

+ 18O08 


32, 4» 
0, 0» 
0, o< 
0, %i 



+ »7241 
+ 287,11 



+ 4,47,21 aequuio 



Long. medii C =: <S, i, 37. i 

, aeq. -+ - 4. 47. 21 

Long. 5 vera — «, 6, 24, 13 

obC «, 6, 23, 53 



Ergo » = + 30 +» + 32,4»+0,2i + 25,6jjr 



Hh2 



f 287 



lyGoogle 



«44 CAPVT XFII. 

$■ 187. Quircae cdipfis mediom ent 
Paririis A. 1718 Sept 9', 8', i', i" temp. mcdio 
Pro quo tempore colligimr 

Longitudo folis vere 9 = Ji i£, 40, 58 

Anomalia Iblis vera < = 3) 8, 19, 59 

Longicodo lunae mcdia 11, 17, 25, i£ 

Anomilia lunae media o, 10, 41, 28 

Anomalia lunae vera v = o, 9, 36, 51 

Longitudo nodi vera r ~ $, 15, 59, 35 

Diftantia nodi a (ble o, o, 41, 23 

aeq. pro loco luaae 12 

Loogicudo lunae obC ^ — 11, 16, 40, 36 

$. 28S. Calculus ergo feqnens liabebitur. 

v= c 9, 36, 32 ; finw = + fin 9,36.51 
cor = + 
%v~ 0, 19, 14 ; fin 2v= + fin 19, 14 
cor = + • 



/ = 2, 8, so 


; (in 


/ = + fin 68, 20 


!>-/:= 10, I, 17 


; fin 


= -rin58, 43 


w + x= 2, 17, 57 


; fin 


= + fin77, 57 


P-x— 0, 0, 41 






2^2 «■= 0, I, 22 


; fin 


= + Gn 1, »2 


r= 0, 9, 37 






2$-2a--r =11, 21, 45 


;fin 


= -fin 8, 15 


2$-2»-sr= II, 12, 8 


;fid 


= -fin 17, 51 . 



lyGoogle 



CAP V T Xflf. 
• 4>i4753 - 1.51 II - 0.7104 



HS 



3.47027 

-H 9.5177 



0,7338» - 0,7042« 

+ 9.-5177 + 9.9750 
— 0,4808 — 9,6201 



— 2.3738 

•+■ 9» 9*82 
-f- 2,8819 



- 9,9385» - 9.5951» 

- 9,9318 + 9>990J 

- 1,1761 - 2,2112 



2,8501 

•'8.3775 
— 2,789fi 



+ 1,1079 - 2. 2025 
3*68» 



- 9ri5«8 

+ 2.23;5 



— 1,1671 - 1,3923 



Mq.af£. 
+- 708 
+- IJ 



-H 7x1 
— 3389 



— 2668 



teq.= — 44'. 28" 



«eq.ne^ 

- 295 j 

- 237 

- 159 

- 15 
- »5_ 

- 338» 



- 5,4!» 

- o, 8» 

- S,lf 

- O» 4* 



Long' t med. 11, 17, 25, iS 

.ae<j, -^ — 44. 28 

Long. ver» 11. 16, 40. 48 

obC II, 1«, 40, j6 



Ergp •= + i2 + i«<-6,2»-5,5»-30,«8)r 



Hh3 



f 28». 



lyGoogle 



tft C A P VT XFIt. 

§. 239. Quinae ^tipfis mediain ent: 
Parifiis A. 1719 Aug. 19^, 8', 33'. 19" temp. med. 
Fro quo tempore colligicur : 

Longitudo folls vera * = 5. S> 47. '4 

Anomalla fotis ver» t — 1, 27, 25, 14 

Longicudo lunw media . ij, 2. 9, 40 

Anomilia lunae media , . 10, i;, 59, ij 

Anomalia lunae vera v = 10, 20, 5, 19 

Longitudo nodi vera v zz 4, 37, ^4, 39 

Dithmtla nodi • (ble • o, 8. 1, is 

Aequ. pro loco lunae .' . — — 4, 21 

LoDg. lunae obleruata . . 11, 5, 42, 52 
f 190. Calculus ergo ita fe habebit : 

»=10, so, 5. 19 1 fin =- fm 39, 54, 4t 
cof = + ■ 

iv~ 9, 10, II ; finiii=:- fin 79, 49 
cof =z -I- 
« — 10, 20, f 

•'= 1.27.25 ; finyz:+ fin 57, ij 

9-t zz 8, 22, 40 ; fin = - fin 82, 49 

»+'= o, 17, 30 ; fin =+ fin 17, 30 

9-'r— o, 7, 58 

2?i-2T=: o, 15, 16 ; 61?=,+ fin 15, $6 

r~TO, 20, j 

2(P-2r-r — I, 25, ij ; finr: + fin jj, ji 

2iti-ir-2r — 3, j, 4« ; fin = + fin 84. 14 



lyGoogle 



i AP V T xni. 

— 9,80726 - 9,8073 + 9,8849 

— 4,24753 -• ',5H' - o, 7'04 



»47 



■+■ 


4.05479 


+ 


l,3'84» - 


0,595 3' 


- 


9, 9931 
2,8561 


_ 


9.9931 + 

0, 4108 - 


9, 2475 
9, 6201 


-+■ 


2,849» 


+ 


0, t'39» - 


8, 8676< 


-H 
-+- 


9, 925S 
2,8819 


_ 


9,9964 + 
1, 1761 - 


9,4781 

3, 2132 



-+- 2,807J + 1,1725 



1,6903 



-+- 9,4386. 

2,7896 


+ 9,9178 + 
+ 2.23Sf 


99, SJ 


2, 2282 

«eq. affi 
-h 11345 
-+- 707 
-t- «4* 
-t- 15 


+ »,1533 

«eq. neg. 

- 49 

- 170 

- 219 
+ 12851 


+ 20,8» 
+ 2,6» 

- 3,9' 

- o,i.- 


-H 142 
-1- »2851 


+ 1263» 

3IO, 32 

+ J. 30, 3» 


aequati* 



Long. hnae med. 1 1, a, 9, 40 
«eq. + 3, 30, 3« 

Long. hinae rcn 11, 5, 40^ 11 
obC II, 5, 4», i% 



C::-a,40 +«» + »3,4^-4,0»+ 99, J;r 



J. 291. 



lyGoogle 



ifl C AP VT XFU. 

§. S91. Seme ecKpBs mediom erat 
Parifiis A. 1721. Jun. 18'', 13», J8', 4i" temp.med. 
Pio quo tempore habetur : 

Longitudo folis vera ? = Jj 6, ji, 7 
Anomalia folis vera j — 11, 28, 26, 56 
Loi\gicudo lunae media . 9, pi 3 ■> 50 
Anomalia lunae media . 4,, 2g, 8,'ig 
Anomalia lunae vera v — 4, 24, 39, 53 
Longitudo nodi vera jr = 3< 2> 3<5> a 
Diftantia nodi a (hle . , o, 4, ij, j 

Aequatio loci lunae . . 2, 20 

LQngitudo Junae obferuata 9, 6, 48, 47 
§. 292. Calculus CFgo ita fe habebit 

11= 4,24,35,53; fiin-iz+finjjSzi»',^" 







xoiv ■=.- 




32,'— 


9, 19, ao 


; fin2u_- fin 70, 
•cof2»=:+ 


40 


f — 


4, 24, 40 






jrz 


II, 28, 27 


', ■finj =- fin I, 


33 


r-*IZ 


.4. *«, IJ 


5 fin j=+ fin 33, 


47 


r + / = 


4. 23, 7 


i Jin =+ fin ii. 


53 


(P-X = 


0. 4, 13 






a$-23- = 


0, 8, 2S 


5 fin =+fin 8, 


16 


y — 


4, 24, 40 






.l^rJf-^^ 


7j 13,' 46 


4 fia=- fin 43, 


46 


2^-2ff-2r = 


2, 19, 6 


i fm =+ fin 79, 


5 



lyGoogle 



C A P U T XfJL 



.'*» 



5,7«2JO 

4.247S3 



9,7Sa2 - 9,911« 
1,5111 - o , 7104 



— 


4- 00973 


- 


1,2733» 


+ 


0,tf22» 


— 


9, 9748 
2, S56I 


- 


9. 974» 
o,420B 


+ , 


9>5I99 
9, 6iOl 


-+- 


2, 830» 


+ 


o,3M6» 


- 


9,1400« 


-+- 


8,4321 
2,8819 


+ 


9>74r' 
1, 1761 


+ 


9>77«3 
2, 2122 



1,3140 — 0,9212 



9, 1663 - 
2, 789S + 



9, 8399 
2,2355 



1, 99OS 
98, V 



«, 9559 



2, 0754 



•eq. aS: 

■+- 67« 



988 5 

. . '64.45 

«eq- — — h^Ai 



aeq.neg. 
— 10227 



- 98 
90 

- !29 

— 101563 



- 18, 8» 
+ 2, 5» 

+ 4. 2» 

— bi i» 



Loag Itin. ined. 

Long. lun. 
obC 

Ergq f:^-;- 1>42 -H»» — i6|}»r+-,4> i.»rh9*>.9>; 
■ ' I' §■ 293. 



9> 


9> 


31, 


50 


- 


2, 


44. 


45 


9> 


«, 


47. 


S 


9, 


«, 


4.8, 


47 
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%j6 tAP vt xni. 

f ^93. Septimae eclipfis mediom obrernatum eft 
ferifiis A. 17^4 09. 31', I5'> 34') 17" imip. «ed. 
f ra quo tempore coUigitur 

Longicudo folit ven ( = 7> S> 5S> t 

Anomalia Cdis ven / =: 4f o, 39, 44 

Ixinginido luilae media i, 9, 23, 59 

Anomalia lunae media 5, 22, 38, z 

Anomalia lunae vera v == 5, 21, 4$, 51 

Longitudo nodi vera i, i£, 36, 21' 

Diftancia nodi a fole 5, 22, 19, 39 

aequatio loci lunae + 4, 10 



LiOng. lunae obreruata i> 9, q, 11 

$. 294, Cakuhis ergo ita ineatur: 

a- = 5> 21, 46, 51 ; finw^+Cn 8°,I3',J» 
cof =:- 

a»= II, 13, 34, ;fin2i-zr-fin i6°,2Sl 
r= 5, 21, 47 cof = + 

' = 4, o, 30 ; fin/ = + fin 59», 30/ 

'-'= I, 2i> 17 ; fin = + fin 51, 17 

r + /= 9, 22, 17 j fin =- fia 67, 4j 
<>-«■= 5, 22, 24 

a^-2» = II, 14, 48 ; fin =- Cn 15, u 
r= S, 21, 47 

2*-2T-r = 5, 23, I ; fin = + fin «, 59 

s9»2*-2r= e, 1,14 sfin= + fio 1,14 



lyGoogle 



CAfVr XFU. 

H- 9.IJ510 f 9.153;» - 9.99JJ 

4.»475a - 1,5111 - 0,7'04 

— 3.40273 - 0,««(S3» + 0,7059« 

— 9,"4SiS - ft4JiS + 9,9819 

— 2, Sjfil - o, 4108 - 9, 6aoi 
-+- ». 3077 + 9. 87«4* - 9, «OiO» 

-+- 9,9353 + 9,8922 - 9,9663 

■+• 8,8819 ■,- 1,176» - », tl22 

-r- 2. 817» - i,o683 + 2,1785 

— 9, 418S + J,o849 + 2. I5;r 
-^ 2,7896 + 2,2355 

-i- 7, 208» + I, 3024 



2fl 



aeq. a£ 

- S03 

- 657 

- 151 

ISI 



-*- 1193 

Long. 3 mei. i, }, 23, 59 
a2,»6 

Long. cile. i, 9, i, 33 
Long. obC I, 9, o, II 



aeq. neg. 

- 2528 •- 4, d« 

- II - 7. 5» 

- 2539~ j 

+ 1193 + *> I' 

- 1346 ~ °> <' 

- 23, 2fi aequt^ 



* .;* +i,»» + »''3'9* + f(>7^t*>W^ 



n % 



f i9S- 



lyGoogle 



$',29). OQauae ecllpfis medinin obreruatum eft 
Parifiis A. 1729. Febr. 13'', 9', 6', 56" temp. me4 
Fro quo lempore colliginir: 

Longitudo folis vera i — lo', i$°, 13', 13" 

Anomalia folis vera s zz 7 , 16 , 43 , 34 

Longitudo lunae media . 5 , o , ; > 27 

Anomalia lunae media . 3 , 18 , 53 , 24 

Anomalia lunae vera v — 3 , 12 , $4 , 9 

Longitudo nodi vera x ~ 10 , 24 , 4 , 30 

Dillanda nodi a fole =: o, i, 8,53 
aequatio pro long. lunae . — o, 37 

Longitudolnnaeobferuata 4, 25, 12, 46" 

$. 296. Calculos ergo ita k habebit : 

»=3, 12, 54> 9 j fini.= +fin77», 5', ji'/ 

cof^^ — 

2f= 6, 25, 4S ; fin2f~ — fin25, 48 

r~ 3, 12, J4 cof2»=: - 

'= 7. 1*1 44 ; fin j = - fin 46, 44 

r-s zz 7, 26, 10 ; fin = — fin j6, 10 

r +/ = 10, 29, 38 ; fio =: — fin 30, 22 
^ =0, I, 8, 

>.^-2*=. o, t, \6, ; fin =: + fin 2, i( 

• f = 3, 12, 54 

2^2» rt= 8i 19, 22 ; fin =: - fin 79, iz 

a?-2!r-j;=5, 6, 28 ; fin = i fin 23, j2 



lyGoogle 



CA.PUT xru. 

-+- 9.'9888> + 9.9889 - §.349». 
— 4,24757 - 1.51» - o.7'04 



>M 



— 4,23642 


- 1,5000» + 


0,OJ02 i 


— .9.«J87 

«,8561 


- 9.6387 - 

- 0,4208 - 


9.9544 
9,6201 


-t- 2,494* 


+ OjOSJJ» + 


9,5745* 


— 9, 8622 
-H 2,8819 


- 9.9194 - 

- 1,1761 - 


9,70J7 

2,2122 



a,744t + I.09JJ + 1,9159 

•+■ 8,J97I - 9,992J + 39. 9y 
— 2,7896 + 2,23JJ 





— 1,386; 


- 2,2280 








aeq. afl 
-+- 312 

-+■ 12 

-1- 82 


aeq. neg. 

- 17235 

- JJ5 

24 

- 169 
1 - 17983 

+ 40« 


+ 

+ 

+ 


31, 7» 
t, 1» 

\> '• 




-H 406 


0,3» 






- 17577 










- 292,57 










-.4.51.57 


aeqoatio 


Long. 


lunae medi 

aeq. 
lanae calc. 
Iunae ob£ 


a = J, 0, 

— 4. 


5, »7 
sa, 57 


Long. 
Long. 


4. »5. 
4, 25. 


1». 


30 

4« 



16 + M- 30,6«+ i,4J + 39i9J 
li 3 $• 297. 



lyGoogle 



api CAfVT xni. 

§. 297. Konte edipfis medium obleraMum ell 
Parifiis A. 1729. Aug. s', 13*, 14', 14" cemp. med. 
Fro qno tempore reperitur. 

Longlcudo folis vera ( = 4, i<i; 17, a; 
Anomalia folis vera t — i, y, 47, it 
Longitudo lunae media 10, 11, 23, 57 
Anomalia lunae media g, 10, 36, 19 
Anomalii luoae vera v — 8, 16, 34, 40 
Longimdo nodi vera r = 10, 14, 58, zi 
Dillamia nodi a Ible 6, i, 19, g 

Aequatio pro loco lunae — 4] 

Long. lunae obferuata 10, 1$, 16, 46 

§. 198. Calcului ergo ia infticuetar: 
e =: 8, 16, 34, 40 i fin V :=: - fln 7$, 34, 4 

cof w ~ - 
s v = 5, ]• 9 f finiv^ + fin 26, 51 
GO&i — >• 
r — », 16, 3f 
X = I, 7, 47 
r - / = 7, 8, 4« 
r + t = 9, «4, 41 
*>-» = i, I, >». 
»^-iT =0,^38 
r = a, ifi, 35 
»^-l»-r— 3, Ifi, 3 
lip-air-ar r: £, 19, .iS 



: fin 
; Cin 


r rr + f5n 37. 47 
= -fin 38, 48 
= - fin 6j, 3t 


4nn 


= +fin 4,3« 


i fin 
jfin 


=+ ^n 73, 57 
= - fm 29, 2» 



lyGoogle 



cjircT xra 



w 



■ »,93797 - 
4«'47J5 - 



9,9««0 - 9,465* 
1,5111 - 0,7104 



■+■ 4.«3SSO + 


I,4J»I» + 


0,0759» 


-*- J.6548 + 
2,8j6l - 


9,6J4« - 
0,4208 - 


9.9SOJ 
9,6201 


2,5109 - 


0,0756» + 


9,J706» 


-+- 9.787» - 
•+■ 2,8819 - 


9.7970 - 
1,1761 — 


9.9595 
2,2122 



-f- 3,6691 + 0,9731 + 2,1717 



-+- 8,6622 
— 2,7896 


+ 9>98»7 - 
■k 2,2355 


49. »jr 


1,4518 

<eq.a£ 
•+■ 17199 
-t- 467 


+ 2,2182 

«eq. neg. 
324 
- 28 


+ 31, 6» 

- 1, 2» 


-f- 9 
-t- 148 
-♦- 165 
-+- 17S88 

Long. S med. = 
aeq. 

Long. 3 calc. =: 
Long.3obC 


35» 
+ 17588 
+ 17636 , 
+ 293, j6 
+ 4>S3>5« 

10, II, 33, 57 

-t- 4. 53, 56 

10, 1«, 17, 53 

10, 16, 16, 4« 


+ 1, 2« 

+ 0.4» 
M^ml* 



•=:+i, r+»i+3o,4»+i,6»-49,3j. 



f »9>- 



lyGoogle 



§. 299. Decinne ecfiplis medinm obfmunim elt 
Parifiis A. 1731. Jun. 19^, I3»,jj', I3^'.temp.ffled. 
Pro quo tempore colligitut 

Longitudo folis vera 8 =: »', 28', J^j.^i" 
Anomali» folis vera t = Ji, 19, 48 , 47 
Longitudo lunae media . 9, i, 4; , i 
Aooraalia lunae media . 4. »5. Pn 43 
Anomalia Ijinae vera v ■=. 4, 10, 34» *' 
LongUudo nodi vera I ::r 9, S, 6,38 
Diftantia nodi a fole . . , j, 19, 59 , j 
Aequatio pro loco lunae . •+■ ; , 2 4 
•Longitudo lunae obfeniata 8, 28, 11, J 
<. 300. Calculus ergo ita inftituetur 

•»= 4, 10, 34) 21 ; fin ■» — + fm 49, 25, 39 

cof w —— 
2»= 8, 21, 9 ; fins^ozr-finSt. 9 

cof2i>=:— 
'r= 4, 10, J4 . 

t— II, 191 49 ; finxrr— (in 10, 11 
r-»=: 4, 20S45 ; fm =+ fin 39, 15 ' 
<; + «= 4, Q; 23 ; fi"» =+ fm 59i 37 
^-)r= 5, 20, 4 

iP-2T= II, 10, 8 4 Bn rr- fin 29, 52 
r— 4, 10, 34 

2(P-2)r-r=:' ft 29, 34' • ; fin V=- fin 29, 34 

s<P-2ir-2r=: 2, 19, o i fin =+ fin 79, o 



lyGoogle 
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»t7 



-f- 9,88057 
— 4.24753 



+ S,880« - 9,8IJI 
1,5111 - 0.7104 



— 4,12810 


- 


1,3917» 


+ 0,2100« 


— 9,9948 

2,85«! 


: 


9.9948 
0,4208 


- 9.1871 

- 9.6201 


-t- 2,8509 


+ 


o,4i5S» 


+ 8,8072i 


— 9,247f 
-4- 2,8819 


+ 


9,8012 
1,17*1 


+ 9.9358 
— 2,2122 



2,1194 - 0,9773 - 2,1480 

9,5313 - 9.6932 + 98, U 

2,7896 + 2,2355 



t- 2, 3209 

aeq. af£ 
t- 709 
+- 209 



-H 918 

— '380 1 
— 12883 



»eq. 



— ^'4' 43 
3, 34,43 



- 1,9287 
aeq, ne^ 

- 13431 

- 135 

9 

- 141 
- 85 

- 13S01 



24. 8» 

2, bn 

3, 3» 
O, I» 



Long. lunae media ' g, i, 45, i 
aeq. — 3, 34- 43 



Long. lunae cala g, 28, 10, is, 
Long. lunae obC 8, 28, 11, 5 



Ergo t— — 47"+»<-22, 2»+3,4( + 98, ly 
Kk $.301. 
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$. 301. Ecliplis undecimiie mediam obfetnatum efl: 
Parifiis A. 1732 Dec. i', 9', 48'. 23" temp. med. 
Pro guo tempore colligitur : 

Longitudo iblis vera * — g, 10, 3, 6 

Anomalia Iblis vera 3 "zz, 5, i, 29, 50 

Longitudo lunae media . 3, 6, 8, 19 

Anomalia lunae media . . 7, 19, 34, 12 

Anomalia lunae vera » ™ 7, 24, 15, 30 

Longitudo nodi vera r = g, 10, 41, 14 

Diftantia nodi a fole = n, 29, »1, 52 

Aequ. pro loco lunae . . -f. 21 

Long. lunae obferuata . . 2, 10, 3, 27 
§. 30J, Calculus ergo ita fe habebit : 

»= 7, »4, 19, 39 ; fini-r: -fin J4, 19, 39 
cofv— — 
»»= 3, 18, 3J ; fin2v= + fin 71, si 

cof — - 
r= 7, 24, JO 

'= 5, 1,30 i nnj=:+ fin 28, 30 
r-s— 1,22,50 ; fin = +fin82, 50 

r+/= o, 2j, 50 ; fia = + fin 25, jo 

'^-»= II, 29, 23 

2?)-2T= II, 28, 44 s fin = + fin i, ifi 
r= 7, 24, 40 

nP-2T-rz= 4. 4, 4 ; fin=:+Gnjy, 56 

i$-2»-2r=: 8, 9,24 ; fin=:+ £069,24 



lyGoogle 
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■ 9.90975 - 9-9097 - 9.7«57 
4>247i3 - 1,5111 - 0,7104 



«f» 



■+■ i^liTi-i 


+ 


1,4208» + 


0,4761» 


-t- 9.97«< 
— a,85«i 


+ 


9,9766 
0,4208 - 


9.S048 
9,6zoi 


— 2,8327 


- 


0,3974» + 


9,1249' 


->t- 9,«787 
-(- 2,8819 


+ 


9,9969 + 
i,l7fil - 


9,6444 

2,5IJZ 





-\- 2,5606 


- i,i730 


- 1,8566 




.8,3445 

. — 2,7896 


+ 9,9«82 
+ 2,2355 


- ?3,6y 




-+- «,«341 


+ a,i537 






«eq.afi! 
-t- 14364 
H- 364 
4- 14 
-H 142 
-1- »4884 


aeq.neq. 

- «80 

15 

- 7i. 

- 7«7 
+ 14884 
+ «4117 

^■235,17 


+ 2«, 4» 
- 2, 5» 
+ 3, o< 
+ 0, I> 






+ 3,?5,i7 aeqnatio 


LOBg. 


lunie medii 

aeq. 
lunae calc. 
obC 


2, 6, 8, 19 
-h 3, 55. «7 




Long 


2, 10, 3, 36 
2, 10, 3, 27 





» = + 9_+'" + »3, 9» + 3.«» - 93, 6y 



Kk a 



f 30J 
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$- 303. Ecliplis duodccimae inedium obfernatum eft 
Poriffis A. 173« Mart o.(A, 1»', 14', 36" temp. med. 
Fro quo cempore colligitur 

Longicudo folis vera 8 = c, 6°, 35', 42" 

Anomalia folis vera / = 8 , 27, 58 , 24 

Longitudo lunae media 6,4, 5,0 

Anomalia lunae media 7, 3, 25) 4} 

Anomalia lunae vera v — y , 7, 2,56 

Longitudo nodi vera 7=6, 6, 24 , 31 

Diftantia nodi a fole 6 , o, 11, 11 

aeq. pro long. lunae £ 



Longicudo lunae obC 


6, 6, 35,3« 


f 304. Calculus ergo 


ita Inftituatur. 


»= 7. 7. 2. 56 


; Cn» = -fin 57, 2, 5« 




cof = - 


2 » = 2, 14, 6 


; inw=. + fin74, 6 




cof = + 


r— 7, 7, 3 




/= 8,27,58 


; fin J = - fin 87, 58 


»■-/=10, 9, 5 


fin = - fin 50, 5j 


r+/= 4, 5, l 


fin = + fin 54, 59 


$-3-= 6, 0, 11 




2?-2T= 0, 0, 22 ; 


fin =+ fin 0, 22 


r= 7, 7, 3 




2$-2»-r= 4, 23, 19 ; 


fin = + fin 36, 4r 


S^-2a--2;= 9, 16, iS ; 


fin =-fin73. 44 
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9.77995 

4.14753 


_ 


9.7799 
1,5111 


_ 


9,9011 
0,7104 


•+■ 4.01748 


+ 


1,1910» 


+ 


0,6115 ' 


-+- 9.983« 
— 1,8561 


+ 


9. 9831 
CS4208 


+ 


9,4377 
9, &201 


2,839» 


- 


0,40}9» 


- 


9,0578* 


— 9.9997 
-H 1,8819 


- 


9,8900 
i.»7«i 


+ 


S,9'33 
2,1121 



— 2,8816 + 1,0661 



-I- 7. 80«! 
— 2,7896 



+ ■ 9,77«} 
+ 2,1355 



— 0,5957 + i,oii8 



aeq. afC 
t- 10653 
\- 12 

+- 10 3 

^^ 1 0768 

— 1589 
t- 9'79 



»51, 59 



«eq. = -H ,2,32,59 

Long. S med. 
aeq. 
Long. 3 caic. 



aeq.neg. 

- 691 

- .7<i 

- 133 
- 4 

- 158» 



1,1255 
96, oy 



+ 19, <>» 

- 2, 5» 

+ 4. I* 

- C 1« 



4, S, O 
1, 31, J? 



obf. 



-6. 



«. 37, S9 
6. 35, 36 



• = + 2',i3« + »> + i7,l»+4,o»-96,0]r 
Kkj f. joj. 
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$. 30;. Eliplis decima cerdae medium obreroatum e(t 
Parifiis A. 1736 Sept xg', 14*, 5?'. 36" Kmp. med. 
Fro quo tempore eoUigitur 

Longlcudo folij vera % ~ y, s?'',^!', jj", 

Anomalia Iblis vera / ::: zl, 18, 43, ;i 

Longitudo lunae media . . ix , 27, 48, 53 

Anomalia lunae media , . o, 7, 25, 4} 

Anomalia lunae vera 11 ~ o , 6, 40, 44 

Longitudo nodi vera . 5, »7, ij, 4 

Dillantia nodi a Tole , , o, 9, 6, 3; 
aeq. pro long. lunae -..- 4 

Longicudo lunae obleruata n ,27, 21, zs 

|, 306. Calculus eigo ica inltituetur 

»=0, 6, 40, 44 i fini' = + fin «, 40, 50 

«oC»=: + 
vo^ P, ij, 2j ; fin2»= + jin 13, ii 
vAxv^ + 



r= 0, «, 41 






* = 2, 18, 44 


Sfin 


' = + fin 88, 44 


»■-'= 9. 17, 57 


; fin 


= -fin72, 3 


r + » = 2, 2J, »5 


;fin 


= + fmgj, 25 


<!-»■=: 0, 0, 6 






ap-i!i-= 0, 0, I» 


; fin ' 


= '+fin 0, 12 


r— 0, 6, 41 






2$-2T-f = lI, 2J, 31 


; fin 


= - Gn 6, 29 


a$-2ir-2r = ii, 16,50 


;f»: 


=;-fin 13, 10 
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9, o6j6i + g,oSsS + 9,9970 
4. 24753 - 1,5111 - 0,7104 



»«j 



— 


3.3I3I4 


- 


0,5767»- 


0, 7074» 


-+- 


9, 3634 

2, 8561 


+ 


9,3«34 + 
0, 4208 - 


9,9881 
9, 6201 


— 


2, »195 


- 


9,7842» - 


9, «082» 


-t- 


9, 9915 

2,8819 


- 


9.978} + 
1, 1751 - 


9,9986 

2, 2122 



-+• 2,8734 + 1,1534 

-I- 7. 5429 - 9,0527 
. — 2,7896 + 2,2}5; 



— 0, 3325 

«eq. afF. 
-l- 747 
± I4_ 

■+■ 7«! 

240« 



- 1,2882 

aeq. neg. 

- 2057 

- 166 



— 1645 



- 2406 
— a7'i2j" aequatis 



2,2IOg 
12,6» 



3,8* 
0> 6n 



19 



S,I» 
0.4» 



Long. jmed, 11,27,48.53 

aeq. — . ■ 27, a? 

Long. 5 calc. 11, 17, n, 18 

Long. 5 obC n, 27, 21, 35 

•=-°>7"+«»-4,4»-5.J»-22,«j 
f 307- 
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,«4 c AF VT xva. 

f 307. Ek his ergo tredecim eclipfibus naSi fa- 
mt» aequalioaes , ex quibus cunt tabulamm , quibns 
fum vfus, correQiones, tum verus ralor aequationis ab 
«ngulo i%-iic -V pendentis definiri debebic : 

Aequatienes autera inde ortae fum ieqnentes, 

I. • = + ij«"+ »-29, i»-2,8»-99,8; 

n. •=:- 27 +<•+ 31,4"- »i3« + 79>y 

UI. •=+ 30 +«» + 3«i4» + <>.2' +»5,fir 

IV. • = + 12+'»- <5,2i»-5,s/- 3o,7j 

V. •:=- 160 +» + 23,4» -4,0/ + S9,J7 

VL •=- 102 +«- 16,3» + 4.1' + 98,2jp 

VIL • = + 82 +<»- 3,9''+4»7«+ 2,ijp 

VUL >'—- iS +»»-Jo,fi» + 1,4' + 39,9; 

IX. • = + «7 +»» + 30,4»+ J,6'-«,«r 

X. •=:- 47 +»"-22,2»+ 3,4»-98>iy 

XL •=:+ 9 +J» + 23,9» + 3,I<-93,6jr 

XIL •=:+ 143 +«+ i7>i» + 4,o'-9S,o; 

XIll. • = - 7 +'»- 4.4»-5.5»-22,«jr 



f 308. 



Digitized by LjOOQ lC 



$. 308. Hie (htim ' commode euenit,; vf errores 
calculi ab pbferuadonibus infrt trii minuta prima 
fubfilhnt , qui ;autcm infra fesquiminutum pri- 
fflum deprimuntur , fimul ac litterae y valor tribuiiur 
vnitati fere aequalis. Hiacque ergo cognofcimus va- 
lorcmipfius 7,.quem. qninatio maiorem inuenerarausy 
mcrito nobis fuiRe fu(pe£him , com. iam perlpiciamus, 
eum vnitatem fijpefaFe non pofle. Quamobrem pona- 
mus jr = I , feu in formula nollra pro longitudiae iu- 
naefcribamus' terminum loo" fin Ci$<- sxfvX ' Quod 
autera ad littcras j», » et / atdnec, tentanti mox pate- 
bit, quoscunque ipfis yalfr^s tiibuamus , enrotes inde 
non admodum poile dindnui ; . Intevim camen' deceni 
circiter minuds fecundis dinfinuentar, Q ponatur^;::}; 
n — i; » = -3 « «» = -4> quo faao ereores vix 
vnum minutum ^imum fiipeiabunt . 



Ll CAPUT 
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■ :-€.A:F¥:T::;XyiII.::-^^, 
c i^s T iTU.Ti o ' .E L k M iii"t oliiy k ' 

PRO TA.BULIS LUNARIBUS,' 

, ., ■ ■.: .. ^ <:■ f. .3«». - . ■. ,.■ ;■;'"! ^- :! • 

Tbiilae auteiri, quibtiS iil praecedenfi a1oA1(^ lunt 
vfus, praebent pro meridiano Parilino ad epO' 
. pham 1701 fea ad meridieoi diei. vltiwi mw 
1700 ,tempore .m^dio. , . .. .,. 

i Longitudinem' Cunae^Biidiam 5', ao V'*', 45*' ' ' 
. ct Aavmaljam. Luaie mediam 6 , 13 , 26 > }! 
Hinc Kcsratias habebimuii haec elementa pro ^dem 
tempArei eodemqtic loiso; faitiixc : ' ; ': 

: "iJMigitudinem Luriae itiedraAl J*, 20°, l's(',43*' • 
Anomaliam Lunae mediam ' 6 , 13 , 34 j o 
snde Longituda . Apogei ; 11 ., ' 6 , j; > 43 

$. 310. Si haec elementa comparemus cum Tabulis 
(flronomicis Cel. Cailini et Monnierii, reperiemus pro 

eodem^ tempo K - o-leeo- • 

Caffini Monnier 

Long. mediam Lunae 
Anom. mediam Lunae 
Long, Apoge^ 



5,20, 18, 19 I 5,ao, 19,28 
6, 13, 10,43 6, 13, 13, 1 
ni.lL..7i?Zl Xh 7, 6,26 



Hic quidem longituda media fatis conuenit cum ei, 
quam ex obreroationibus cenclufimus) verum «nomalia 
media inuenta (uperat CalGnianam 13', 11", Monnie- 
rianam autem 11', quod difcrimea &tis eft nocabile. 

''■"'• '■'■'' '■ " ' Verum 



lyGoogle 
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Venim <! perpfadamus motuiq lonae a anf multls va- 
nitqn^ inaeqaalitadbus penurbari, miruni lane non e)^ 
anomaliam mediam per fi>lac obreruadones accuratius 
definiri non pocuifle; praeferdm cum error 15' in ano- 
malia niedia . commilTus in loco lunae ad rummum er- 
irorpip, i', ♦5". gignere valeat 

§. )ii- Bxcentricitattnt auton otbltae lunaris, 
quam Ilatueraiti ;= Di OJ45 iam t-^hrs-yA Oj ooooj 
augeri oporcet 1 in vt nunc fit excencricitads valor 
i — o, 054;5; qui a fupra airumto tam parum diTcFe- 
pat, vt tnora^lia vert inde ex qiedja colleUa pro (atls 
exaQa haberi poffit : < aequadones aucetn ab excentrici- 
tace peodencra ali()aod augmencum capieoc, quod nunc 
quidem diligentttis ^^liniri qportec. Briniuin iergo for- 
mulam prp longicudine lunae inueAcam' hinc corriga- 
mus ; '^inde vero eciam fomtulas pco «(|ftaiKia lunae 
a terra, pro eius motu momentaneo, et'pro loco nodi 
veraque indinadonc otbitae lunaris ad etdipdcam hiac 
enoluamu» ' 

J. 31* Ante OBinh- awein oportebtt (brmulam 
exhibere. cuiiis ope ex data quauis anoiiialia lunae me- 
dia f elicere liceat , conuenientem anomaliam veram r. 
Ac roblUmto quiden) pro > r(ero eius valore.nunc in- 
vento, coefliciencibusquG in rniiluca Iecunda..a)nuerlis, 
formula fuprt ($. 3<!{s3'^Ib1;<(S (^ueiltem iDiliHet £br- 

mam : " - - 

r=f — 3,x49'i<' Rn f + 766" fin v — 2S"!& 3/ 
i 4,jj2086 2i884M9 -; i.SiSiO 

'■■■■ 1. C:'- - ; ItiH ' ' .-(- -r- Huius 



lyGoogle 
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Huius ergd (brmulae ope hand difiiculter ubuk conl- 
putablcur, quae ad nngulos anomaliae mediae gradus 
exhibeac valores anomaliae verae. 

$. 313. Inuenca aucem anomalia vera f, li habea- 
cur quoque anomalia vera folis /, vna com angulo <) 
ec longicudinibus $, t, it lalcem proxime, fbmiula lon- 
gicudinem veram 9 dacae mediae % refpondencem exhi- 
bens, requenti modo habebicur exprefla : 

log. coefK 



: J — I1466"(in r 

— 462 fin 2r 

— II fin 3r 



701 fin J- 
4 fin V 



141 fin (r— /) 



— r- its fin (r+j) 



175 fin 1 
2II5 finzi) 

4 fin 31 
8 fin^i 



59 (in (i-r) 
3 ya fin (2i|-2r ) 



— 2729 fin (2il-r)~ 

— 93 fin (4<|-2r) ' 



J6_fin(2i|+r) 



59 fin (4i>-r) 



— 49 fin (<|+J) 



— 7fi fin (211-/) ■ 



• .-^•■, 57 fiP:(BH4 



IJ4 fin (JV+f) 



4>3SI535 

2,66456 

1, 0518 

2,8457» 
0,602 



2^149» 



I 



2, 0719 



III 
~1V 



2,2430 

3. 32J3I 
0,602 

o,;°3 



,7708 

,546J 



VI 
VII 



3.67477 , 

i .9<S85 J 

1,7482 ] vin 
1 , 7708 3 IX 

1 , 6;o2 3 X 
1,8«08 "J XI 



j/2i59.Q XII 

». «875 3 



XIII 
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»«» 



45 fin (ai)-r-/) 



— - 411 fin(a^-ag-) 



— 205 fin (28-2») 
6 fin (4t-4ir) 



187 fin (2ip-2T->-) 



go fin (i^p-iTr-v) 
15 fin (2fl-aT-i-) 



— 10 fin(28-aT+r) 



i.«532 



} XIV 
XV 



2, 6 138 3 
°,778 I ^^' 



2,2718 3 



XVII 

.9031 3 " xvm 
TTTe. J XIX 



1,000 3 ^^ 



$. 314. Inaeqnatitates has ita dirporui, vt eas, 
quae vna tabnla comprehendi potTunt, coniandim ex- 
pofuerin), quo facilius catculus expediri queat. Hinc 
igitur patet omiiHs iis inaequaliiacibus , quae 10'' non 
fuperant, locum tunae per viginci inaequalicates cor- 
rigi debere, ancequam vera eius longicudo obdneatur. 

$. 31;. Haec antem exprefiio idhne ifto dcfean 
kborat, quod pleraeque inaequaliiflces ipiam kinae lon-r 
gitudinem veram CP, quae tamen demum qnaeritur, in^ 
voluanc, ideoque calculus, cum longitudo Junae eciam- 
Qunc e(t incognita, conHnode expediri non poffic. Quo- 
niam tamen fiifficit longicudinem lunae proxime tan- 
tum nolle, cum longicudo media per quatuor priores 
. inaequalitaces iuerii correSa, ea pro fequentibus inae- 
qualiiatibns loco longiiudinis verae viurpari poterit, 
ficque tandem longitudo lunae multo exaOior repe- 
rietur. Quo dSto fi accuratior defideretur, omoes in- 
aequalitaies poft 4 priores denuo ad calculum reuocari 
«ohuenieti iisque euolutis loagicudo lunae vera prodi- 
I)ic>.quae nuUa anfplius correaione indigebit. Interim 
lil 3 lamen 
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ttmen ne calculum per fe Tatis taediorom bis repetere 
opus (it,~non difficuker hanc expreffionem ita transfor- 
mare licet, vt locus lunae per quatuor tannim priores 
inaequalitates correQus line errore in fequentibus loco 
P adhiberi polSt. 

§. 31«. Cum autem longittido lunae iani per ob- 
(eruationes fiierit cogoita , haec expreflio (ine vlla im- 
mutatione ad calculum accommodabicur , vt hoc modo 
confenrus tbeoriae cum veritate exploretur- In inae- 
qualitatibus enim decerminandis pro litcera $ vbique 
longicudo lunae obferuata incroducecur, calculoque per- 
sQa patebit, quancum locus lunae per calculum defi- 
nitus etiamnunc difcrepet ab eius loco vero obferuato. 
Atque fi hoc modo plurimae obferuationes calculo fub- 
liciancur, ex aberracionibus a veritace oon folum ele- 
menca, quibus haec formula innititur, accuracius defi- 
nire liccbit, fed etiam inaequalitates, quae nondnm Ei- 
tis cercae videncnr, inde emendari poterunc. Qnin 
ctiam nouae inaequalitates , quas per Theotiam detec- 
minare nou licuerat > hoc modo force certius coUigi 
poterunt. 

%. 317. Antequim autem hulnsmodi calculi fpe- 
cimen exhiberi queat , neceHe eft vt aequatidiieiA ' 
pro loco nodi vero inueniendo ad calculum accommo- 
demus. Formulae autem fupra C » 1 9 3 exhibitae, (i pro 
r fubftituamus valorem inuentum r — p — ■xk (m r 
— J kk fin j r , pars : ConlV. — o, 004053 f indicabil 
longitudinem nodi mediam. Hincque longitudo noifi 
vera erit ' ;r ii 
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: . 




Log.coeff 


.-— 


,i07"finr _ 


2, 0294. 


— 


6 fim»- 


0,778 


■+■ 


jji fin' 


».74" 


— 


4J3 finii) 


1, 6561 


- — 


119 fin(21-'-) 


'2, 1106 


— T 


J3 fin(»|+r) 


I, JI& 


-1- 


J5 fin(2>l-2r) 


1,740 


-f- 


420 fin (2lp-2T) 


i, 6232 


-t- 


98 fin (j^J-iT-f) 


1,991 


•+■ 


30 (in (2ti-2T+r) 


1.477 


-1- 


a3j Rn(2(p-ix-v) 


2,37" 


H-54a« fm(z«-w) 


3, 73448 


-+- 


75 «^(48-4") 


I, 87J 




J3 fin (29-2T-r) 


'.724 


■+■ 


53 fin(2J-2!r+r) 


1,724 


— 


gO fin (2fl-2T-j) 


1.954 


T- 


32 fio(»J-2ir+/) 


I.JOJ 



{. 318. In hoc calculo plerasqne inaequalitates 
omitiere licet, fiquidem tantum longitudinem lunie in. 
velligare fit propofitum : manifcllum cnim eft , etiamfi 
in loco nodi error plurium minutorum primorum com- 
niictatur , inde vix errorem aliqoot ihinutorum fecun-' 
dorum In tongitndinem lunae redundare. Quodfi ve- 
To edipfis cuiuspiam omnia phaenomena diligencer defi-. 
nire velimus, tum locum nodi exa^'fiime cognitum efie 
oportet. Praeterea vero pro latitudine afiignanda ven 
inclinado orbitae lunaris ad ecjipttcam ex media 1 accu- 
ratiflime erit definienda ope fauiux finmulie : 
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i 




cAivr xmi 






Lo 


gcoefE 


« = • 


— 


a^cofr 


0.30 




— 


48 cofsii 


I, «81 




-1- 


II cof(s5-r) 


1. 041 




+ 


3 cof(ii|+r) 


0,48 




-+- 


36 cof (2?l-2») 


i.JJ« 




-t- 


5 cof(2ti-2B--r) 


0,95 




-+- 


3 cof(i2?l-2»+r) 


0,48 




-h 


23 COf(2$-2T-2r) 


I, 3«2 




-t-484Cof(aS-Mr) 


1,6848 




■+■ 


9 cof(49-4T) 


0,95 




— 


5 cof{2j-iir-r) 


0,70 




■+■ 


5 cof(20-s)r-+r) 


0,70 




— 


7 cof(aSrM-') . 


0,84 







S C0f{24-M-+/) 


0,48 



Tttiul* autiim pro diftantii lunae a terra, vnde eins 
piralUxis et diameter appar^ns definianir, ex fennulia 
fupn eshibids facUe conftruecur. 



ADDI- 
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ADDITAMENTUM 

CONTINENS ALIAS METHODOS 

INDESTIGANDI MOTUS LUNAS 
INAECJUALITATES, 

Qui muhodum ance dcrcriptam aKuranus euoluerit, 
eam quidem in ie fpeftacam facis bonam atque 
plerisque lunae inaequalitadbus definiendis aptam 
dcprehendec; incerim mmen iateri cogor, eam non fo- 
lum maxime elle operofam, led ctiam ica comparatam, 
vc plures inaequalitaces, qnae tamen motum lunae im- 
primis afficere videncur, non facis exaOte exhibeac. ec 
quafi io dubio relinquat- Caufa huius incerdcudinis ma- 
nifefto in hoc e(t lica , quod omnes inaequalicaces ica in- 
cer fe func connexae, vt nullius valor verus accurate de- 
finiri poffit, quin fimul reliquae inaequalitates omnes fue- 
rint cognicae. Cum igicur eiusraodi raechpdo approxi- 
mandi fim vfus , vc primo quasdam inaequalicates tan- 
quam cognitas alTumferim, ex quibus deinceps reliquas 
deHniuerim, probe nocandum ell ab his inuencis icerujn 
priores , quae erant aflilmcae, leuem quandam rautacio- 
nem pati ; quae fi Ilatim ab inido nota fuiirec, eciam reli- 
quacum valures aliquantillum mutati prodiiflcnt: at quac- 
dam inaequalitates adeo fum lubricae , vc &£fai vel mi- 
nima mucationc in iis, a quibus pendenc, inde non exi- 
guam alteracionem crahant. Huc imprimis pertinet mo- 
tus apogei, cuius inueftigatio omnes omnino ioaequa- 
M m litates 
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litaces impliiac, iti vt fine harum cognitione neudquim 
accurate deiiniri quea^ 

Cum igitur haec mechodus iftis tantis incommodis 
fic obnoxia, aliam maxime diuerfam cencaui viam, quae 
ab iis elTec libera, eciamli negare nequeam, eciara banc 
fuis non carere incommodis , quae tamen prorfus alius 
func generis. Ex quo confido hls duabus diuerlis me- 
thodis combinandis haud exiguum fruQum in veram 
motuum lunarium cognicionem efle redundacurum. Prae- 
cipuum aucem difcrimen verfatur in eleaione anoma- 
liae, quae in fuperiore mechodo non ita eit airumta, vc 
diitancia lunae a cerra fierec vel maxima vel minima, (i 
anomalia vel =: o vel = I80° Hacuacur : neque enim 
difTerentiale diltanciae dx euanefcic, quando finus ano- 
maliae in nihilum abit , fed praecerea ctiamnunc ab elon- 
gatione folis a luna feu angulo i) pendet Ica lecundom 
hanc methodum neque apogaeum lunae neque perigae- 
um ibi llatuitur, ubi angulus, quem mocus lunae dire- 
£lio cum radio veQore &cit, eft re&us; fed plerumque 
in alia punOa incidunt, quae ab iis locis, vbi luna ter- 
rae vel efl proxima, vel ab ea maximc remota, noca- 
biliter fint diuerla. Ecfi aucem in hoc calculo non ve- 
rae lineae abfidum pofitio confideratur, hinc tamen me- 
thodus minime viciofa eft repucanda; propcerea quod 
noQ efl quaeflio, quo nomine quaepiam orbicae lunaris 
punOa appellencur, dummodo cunftae inaequalicates re- 
Se exprimantur. Sed quoniam circa has ipfas inaequa- 
licaces nonnulla grauiora dubia funt orca , haud abs re 
foie arbicror, ec alteram methodum hic proponere. 

LSic 
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I. 

Sit igitur vt ante : Mafla folis == ; teme = t ee 
lume = S ; atque vis attriQiua terrae in dilhmia d vc 
T/~TZi nianente vi folis quadrato diftandae exa^ pro- 
ponionali. Tum vero fit 

Longitudo lunae =: ^; latitudo = il>; et diftandt 

curtata = jr 
Longitudo Iblis = (; eiusque a terra diftanna —j 
Longicudo nodi ercendends lunae = ir et inclina- 
tio ad eclipticam = ; 
ac ponatur breuitatis ergo elongacio lunae a fole 9-^=3 
et diftantia V (xx fec. -^' - jxy cof 1 -\-yy)—t. 

Quibus pofitis fupra §. %o, vidimus motum lunae bii 
quatuor aequationibus eootineri : 

U. ddx - xdr zz-idt' (i+J) cof += (i - ^) 

IV. dJangtzz ^5;|-p,— ) . et tang*=tgf cor(«>-») 
vbi elemencuffl lemporis dt fumtum eft pro oonllantc 

M m a n. Qua- 
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II. 

QuaKnus hic monis folis ingreditur, is pro regu- 
lari acque rcgulis Kepleri confonni haberi poceric: ba- 
bebimus ergo 

liijdt-i-}ddi = o et Jdy - ydt' ■=- i dt'. ■—- 

vnde ii 'ponamus orbicae Iblaris : 
remiparametrum =: ( ; excencricitatem = ' ec ano- 
maliam veram = <• 

eric ) = — '—r-; aii=dl =-Vic (®+t) 
- -^ wcof» yy ■>■'•' 

Sic t femiaxis tranfuerfus orbicae folis, ac tempore =' 

fol mocu medio abfoluat angulum = u, qoo pro men- 

furacemporis / rtamur: ericergo <*«=— Vi^CO+t) 

ideoqne i nSt' r: -. Aceft<:z- — . Hinc ergo fit 

. ,. '''•,/ "^,/1, s ^Ci-'cof«)* 

x> yy (i-«ov(i-«) 

ficque tam du quam df per elementum du loco tempo. 
ris introduQum expreflioias. (Juia autem malfa Iblis S 
mafliim cerrae t tam enormicer excedic, fine errore pro 

i dt' fcnbi poteric — - — , eruncque aoOrae aequadones 

pro luna: 

l idxdlp -f- jrdd^ = — t'du' (ij - i^ fin « 
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IV. d. / tang f = ^^^; «qoe ob tgit= tg e cf(ip-T), 
habcbitur proxiine cori|i'=i-^tg(*-}tg;'cf2C^«> 

III. 

IncipiamDs a duabtu aequationibus prioribus, ac 
ponaious breuitatis gratia 

i!2±?i coli|,<i- - i) +.<'-^' + S5£' V A ^ 

quandpquideni hacc poQerior expreflio terminnm in- 
voluit formae — praeceteris incomparabiliter maiorem; 
atque liabebimus lias duai aequationes : 
7dx<l^\xJdp = -illdu' eiddx-xilf'=-^^-nAt' 

quarum prior per ix'ip multiplicata ob da cooAans 
babebit integrale : 

x*dp' = — ■xdu' fM.x' dp 
Tum prior multiplicata per ixd(f addamr ad pofterio- 
rem per idx multipUcatam, eritqne, aggregatum : 
axdxd^' + ixxdpddf 4- idxddx = - iMxdu'd^ 

-^Adu'dx XTJ .J 

X X 

Cuius integrale eric : 

dx' ^xxd(p'= + '^^"' -idu' /i;iAxd(p+^dx) 

Mm j , IV. 
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IV. 

Fonantur fbrmalae integrales, quie in his expres- 
fionibus infunt: 

/M *»</?) = P et f(UKdp -+- Ni*) = Q_ 

vt habeamus bas daas aequadones ; 

x*d(p'z=.iVd»' et rf«»+**''?'' = ' "' + 1^^«' 
vnde cum fit «</$' = erit 

ficque diSerentiale ^4; per iu exprimiiar, Oeinde re- 
ro habetur 

rf?=: — VaP 

XX 

eftque per hypothefin: 

i»=.-WjsJ»yiV et 4J=:- ~ ViP+NAya(Q+ *-l) 

vbi quidem fignorum ambiguorum inferius locum ha. 
bere llacaamus, quia mocum ab apogeo numerare in 
uiimo eft, ica vt hioc exeundo dillanda x minuatar. 

V. 

Cum igitur differendaie dx in apogeo ec perigeo 

euanefcat , necefle cft vt his locis formula irradonalis 

^ A P \ 
V^Q + -- — ) in nihilum abeat, in teliquis autem lo- 

cis valorem fortiatur realem. Commodiflune ergo hae« 
fbrmula per finum coiuspiam anguli v exhibebitur, qui 
cum in apogeo euanefcac, m pcrigeo autem duobas re- 

aii 
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£b's aeqmlis fiat, anomaliam lunae referet : idque fendi 
vero> iu vt diftancia x in apogeo prodeac maxima, in pe- 
rigeo vero minima. Sit igitui: vt formam motus regula- 
ris fequamur : 

femilatus reSum orbitae lunaris = p 
exceptricitas ortiitae r; q 
et anomalia vera lunae = v 
eritque hinc per eandem legem diftantiaxr: — ^f"* 

Veram hic quantitates f et q, quae in motu regulari es- 
fent conllanies, nunc pro variabilibus funt habendae, 
earumque variabilitas per variabilitatem quantitatum 
P et Q , quae in motu regulari icidem fUQt conftantes, de- 
terminari debebic 

VI. 

Subftituamus ereo valorem alTumtum *=: — i—rr- 

i-ycof» 
^ A Pn 
in fbrmula irrationali V TQ H ), quae abibit in 

- V (Q.Pf + A; (i - i cof ■») - P (i - j cof »)» ) 

et euoluta dabit 

iy(Q/); + A;-P-A^cofi> + sPycofi/-Pjj'cofrO 

quae vt reducatnr ad formam V lin v> ftatuatur 
primo aP — A;~« 
tum vero Q^; + A; — P z: P f y 

»c noftra fotmula fiet = iyPyjfin»' = i^—yv, 

habebimusque 

ix 
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■* ; 

VII. 
Cum iun Ct iP-A^=:<; erit F = iA/: quo 
valore in alcera formuk fuUUcuto orietur : 

Qff+iAp = iAfj} feu Q=:-A(,_„) 

Suroancur nunc diiTerentialia; ericque 
il?=-MxJuyiP=iAJf, quae obiP — A; abic in 
banc 

— MxJuyAf=iAJf, aaeJf=- i^-yAf 

vel eeiam yAf = — /M * </u 

Simili modo erit 

jO — + ^('"^^^ + ^*^ = _ MWm ( i-yy) Ay^ 

ideoque 

Al£?= Mrf«Cl<L-if) .±Va/ -1- ^^"-2 yA, 
■ f ^ tf *■' t 

Ateft^^-i=^^(i-?,-^)t^(.-„^t^f-«cfc«) 
(iue — iv^ - 7 =^(2Cof»-f-jcof«') 

ffr ' ft 

Hinc ergo colligitur: 

ij- ^^(«or»-j-jcof»>)VA?+'?^^VA# Gue 

''?= 'i'-(^(«of.- l^) +Nfi„,)yA, 

VIIL 
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VIII. 
Ihnenta iam rekdone difrerentialium tx, df ec dq 
ad diflerenciale temporis dtn lcilicec: 

vtdj-du (^ (zcofx-- l|n^ + ^ fin ») VA/. 

fupereft, vt quoque relacionem elementi aaomaliae dv 
definiamus. Cum igicur fic 

«= — i-^,erici-»eof»iz ^iliincquedifTerentiando 
i-ycofi/ ' j ^ 

df pdx 
qdv finw ~ d^colv H — ^ — — ; 

fiibflicuaatur valores pro </;, df ec '/j: inuenti; ac diur 
fione fa£U per ^finv prodibic 

dv=-yAp.-Q^z&>v +i_^)-_cofo;yA, 

Fro elemento autem longitudinis d^ ob iF = A/, ex 
ancecedentibus habemus: 

<f?=^VA,= ^!ifcl^VA, 

IX. 

Ex his formulis ihtim fe ofTcrt motus apogei ; cum 
enim longitudo apogei fit —p — v, erit eius diiFeren- 
tiale pro tempufculo da : 

^ . dufM, , , *lint'Cor»^ N r\-,/\ 
^-''-- TCA^^fi^^ + T^iiSJ^^- a'"V^^ 
cuius ergo integrale praebebit verum moram apogei 
cum omnibus inacqualitatibus, quibus perturl}atur. Vnde 
Nn qui- 
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quidem perfpicinir , quod per fe eft in>ni&(hini , (i 
quancitates M et M euanercerenc, motum apogei' fore 
nuUum, feu apogeum perpetuo in loco fixo elTe per- 
manfurum. Oeinde etiam iuuabicnotaflehasformulas: 
d, ycofv~-ji/$finvH — -T- daV hp 

..,<in.=+..^cof.+<g-MX^yA, 

Tandem quoque habemus ex motu folis d u — di — 

dutii-t KoSu)' ., 

, ., Tf -. «leoque 

«,_«ip «D — oioy^ ^^ vnj (}.-„)V{\-c>) ) 

X. 

Inpentis nunc omnium differendalium relationibuS 
ad elementum temporis dw, euoluamus valores litceia- 
rum M et N, ac primo quidem cum <it 
«=yCy-2*ycofi)-(-Jrjrfec.+'); quoniam quantitas a 
nonnifi in termlnis minlmis occomt, pro fec <|< tuco unitas 
fccibi poterit, et quia } cancopere excedic *, eric proxime 

:^ = p- + j^^r^ -4-|^acof,'-,) fiue 

,4 = y4- + I? cof, -H l^(3-t-5C0f„) 
Ideoque hlnc habebitur : 

h—Tj- ^»'''"' +|7(3+JC0f.,) 

Vnde 
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Vnde obtinemus : 
M= *'(|^finj, + |^{fitt,-f-5fin3-l)) 

— «' (^('-H^ofilJ+I^CScofH-Scofj,)) 

XI. 

Cum Gt proxime coft|<'=ii-|tangf •-}tangf'cofi(?-!r), 
eiiu valor vninte erit minor, atque ex pane conOante, 
et parte variabili conftabit , quae illi multo erit minor. 
Fonatur ergo 
ecf4i' = \+n ; vt Gtn=l-\-itangf »-}tangf'co6($-ir) 

vbi ^. denotat partem conllantem vnitate proxime ae- 
qualem, II vero partem variabilem. 
Erit ergo : 

N— -- ® \icx htJ «^ ® W hb) 

— ■•'(^Ci-+-Jcof2,)-h |iJ(3cof,4-5Cof3,)) 
Statuatur nunc A= ^ > vt bat 

Nn» «t 
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ac ponatur breuintis gracia : p—h (i+£) 

ob { prae i veheraenter paruum, (itque porro : 
V A _ V '^'Ci+3) _ „ 

«tque habebitur ^ = mdu Ci-i? + Vf') Ci-?">fiO* 

XII. 
Subftituantur nunc pro jr et y valores — ^r- 

et T!- , eritque 

i-»cof» . ^ 

'«-"C^li'--'+^^Cr.n,+.fin30) 

-<4^^|c«t|^-|^(3cf^5cf3,)) 

vbi quidem quoquc terminus -rr prae termmo -n 

M N 

omitti poteft. Nunc vt hinc valores -g- Vt^f *' li^^ 

commode exprimancur, erit 

'± YAi- — = ! - i±ii' 

quoniam in his temiinis minimis pro i-n fcribere licet L 

Tum vero fit - = », eritque » fraaio valde parua. 

xm. 
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xm. 

FaQis ergo bis fubftitudonibDs, ob ^ = i (i ■)-{} 
habebimus : 

-t-^.C-T^c6fe)^«'+*^3(fu.> + 5fin30 
Pro alcera valore -r-VAf ftatuatur cemunus miiumiis: 

-t- » (i-jicor»)» (i-ii) n - » 

vbi norari oportct , terminos per m moltiplicitos rado* 
ne praecedentium efle minimos ; tum vero qiuntitates 
{ et n atque multo magis > elle ftaCtiones prae vni* 
tatc fere euanefcentcs. 

XIV. 

Qnoniam hi ipfi tcrmini quantitates M, et N in- 
voluentes funt valde paroi, in iis line errore altiores 
poteftates vtriusque excentricitatis f et e negligi pos- 
funt. In terminis ergo primis fimpliciter pec m diui- 
fis exccatricitatcs tantum ad duas dimeoliones intro. 
N n 3 ducan- 
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ducanmr < m termmis aucem per — mulnplicans pem- 
tus omittanmr, quia fra£Uo » fam ferc quajrato excen- 
tricitatis f aequiuale^ In termino aucem iittera mini- 
ma n affeQo , quia is per numerum » latis magnum, 
vtpote 13 ferc, eft multiplicatus, exccncricicas } vnius 
dimenfionis retineatur. 

His obleruads habebimus: 



%m 4^ 

+ l^findi+i-^-^finCjii-.^-^fin (2,+.) 
^ttt 4" t'^ 

j.i??fin (2 1) - 2v) 4- ^ fm (ai) + 2*) 



MyA,=. 



+ ^(in(a,-2«)+|^fin(2« + 2») 



-?2fin 
8» 



(j,_, + ,)_|afin(j, + „_,) 



-|2(i„(2,-«_«)_,|2 (!„(„ + „ + .) 
+ -^Jfini>l+^?Jfii(51-»')+^f|fii(2n+t.) 
-^.Sfin(2,-«)-|i.Jfin(2i+») 



+ 1^«"' + ^«"" 



>^ 
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- '-?-cof»+ — cof » 

2» 2M 

- -^coffi-p-T-)— 2i COf(j>|+») 

+ ilcof(S,-») + -5100^(2,+«) 

- -2-^0^2» + 23 cof («-»)+ Hcof(l' + ») 

-2^COf2» 

4m 
-|^co((a,-2^)_|2cof(2n + a.) 

-|^C0f(2,-2,)-|^C0f(2, + 2») 

Sl?^r/ _L..^ ,9!?, 

%m 

?'i,„r. N ,9'?, 



+ ||«>''(i1-» + ») + |2c0f(2, + *-») 



+ 11'°'^*''"''"''^ + 8^ '"'"(^' +" + •' 

£i-^|cof2,-i2-{cof, 

-9^Jc0f(2,-»)-^?fcOf(2,+^) 

+ ^;jcof(2,+.)-|£cor,-gcof3, 

+ «n— »wjncof*-4»ijn— / 



XV. 
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XV. 

Qaaenunus igitur valores euolotos nofttorum S£- 
(erentialium ad elenientuni temporit applicatorum : ac 
, primo quidera habebimusj: 

+ 3«}|cofi' — i«ff|cof2i'+ VwJJ 
— — -;- — i+a«-a»cof»+i«cof2»; vnde concludimus 

-^= «(l+4 J?) -I — s «- 1<»» cof» + wcof»+|»w»cof2» 
au 

— i«cofi» — ^"«(i + Tf?) J + jxyjcof» 

— J >»?? i cof 2» + V mll 



Deinde cun, fit "^^.^.fy^^^.^Jm. ^yj,,, 
ob? = <(i+|)erit ^= 

ac valorera firo -r- VAf in 
mus feqi^tes iormulas: 



M 
ac valorera firo ^yA/i inuentum fubftituendo (Atinebi- 
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•8» 



ii 



- 1 (itM4?f)S>>2«- ^ finC^,-.-)- ^ fin(2, f ^) 



+ 1^ fin (id-») + 21 fi„ (j,|,) 

-^?fiaC.,-»x,)-^fin(i, + ..) 
-^fi„(;j,_„)_^fi„(;j,^.„) 

+ 22f.n(n-« + .) + ^fi„C2, + „-,) 
+ J2fin(i,_„_,) +?afi„{j,4.,+,) 

. Jif fi„ 2,_^f rm(2,-z.)-^ffi„ (2,+,) 

+ ^'ffin(2,-«) + l^ffi„(2,+,) 

.ilfi„,_!5?fi„3, 
4« 4» 

XVL 

Porro cum fit 1^'-1=S3^^ _. 
I-fCOli, a(i-yco(J) — 

ij-ijcraw-t-ifycofw — iff cofB» ; erit 

^=(2cfi-4}tlfC&».iyj«fct},^f3»)^VA,ffni,.^VA^ 

Faaa ergo fubftiiutione valorum pro ^VAp et —Vhp 
inueniorum, hsbebitur: ' 



Oo 
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fin (11)+'') - T^ (i+i" + *??) 'in» 

+ ^ '"-'t^fn(^1-)t|£ rn(^^»)- ^ C"» 
-|^'rn(=,-i»-«)-|2fn(2,-T4")-|^'"n(24x'-«) 

- |lfin(i,-^* |-»).t- -^fin(-«-»)-f ^fin^^-f*) 
+ ||2fi„(„-3., + 9^r,„ (.,+3x,)-|?;r.n3. 

-|2fn(2,-.)-|2fi>(2,H-f2fn(>1-«+«) 

- 22 fn(2,.2x^»)- |2fn(i,t J»-»)- 12 rn(j,t»t4«) 
-V ^' fin Csi-i- - a«) -1- l^finCJi-^-H») 

1 OOT I OW 

+ ^ GnC2,-f»-s») + ^ finC2,+»-fM) 
+ |^finC2»-»)+ l^ <>"C>'' + «) 
-l^finC^-a^^-f^finC + J») 
+ 5?-|fin(a,-*) + j^ffinCi>l+'') -:^ffii» 

+ 51 
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ADDITAMBNTVU. 



+ |££finj, + ^101(1,-1».)+ |^|fn(2,+2») 



|£ifinsi.+ ^|fin(»-.)+ |£fGn(^+«) 

OW ofl» OW 



811 
- ^' f fin(i,+»-«) - ,^ifin (2,+»+.) 



I6< 



I(5;!V 



l6m 



+ ^fin(3,-.)+^^fin(3,+«) 
,+ wllfinf -»f n fin 2»-i«|nfin»-»fin» 



xvn. 

-k . j - tf fin V cof i» 4r fin 3 « 

Deinde cum fit * j=— =: , ' ^ , — 

1— ^coiw 2(z — fCOfv) 

= i f fin ai» -t- J ^y fin i> -1- J ^y fin 317; erit 

pro mocu elementari apogei : 

^''^^^''^ = ( 2 fin» -H i ? fin 21. -1- i iff fini. 

-4- J f^ fin 3 z. ) ^VA; — cof K. -jVKt 
ac faOa fabllitutione obtinebttur : 



Oo I 
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ADDITAMENTVU. 

eof(2ii+^) + ^ (i+?«+J??) eof" 

+ ^COflll +;^C0f(21|-2l.)-i£c0f(H+2T') 
4M 2M 4» 

+ -^ C0f2» + -i- _ 11 cofil--») - — Cof (f +«) 
+ |^C0f(2, + *-») + |^C0f(2V+» + «) 

^^cof(2,-3«)-^fcof(2,+3»)+^cor3. 
-|^cof(2,-»)-22cof(2,+»)-?2c<'f« 

-|2cof(2»-»)-|2cof(2»+«) 

" ^ '"'"(^' -**+")"■ ?2 Cor (2,-21--») 

+ |2<:or(2,+2t-«) + |2cor(2,+2»+«) 

+ j^<:°''(^'i-^='*) + fe^ cor(2,-i.+»») 

" ito <="f (»1+'^**) - 1^ <»' (>1+»+a») 

+ !^C0f(T.-2») + |^C0f(»+2») 

.»7 
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«?» 



+ ^icofrsi-t-j-^fcofCii+^) + -Ljcofo 
+ ^«coCi, + ^f cr(a,-2»)- |£fcf(j,+jj.) 

-,^|cor(a,-»-«) + jgec«f(j,+,.-.) 
-^^Jcor(a,-*+.) +^^f cor(M+t.+.) 
.|ljcor(»-.)-|i£eof(»+«) 
+ ^c„f(,_.) + ^cof(, + ,) 
+ ^cof(3,-.)-||^cor(3,+v) 

XVIII. 
Euolaamus fimili modo valorem diHcrentlalium ih et Jf, 

et cum fit i ~^=^<'l'n^ ^(3tsc(i,)et./(p==^yA^;erit 

*=-^^(]^<:or, + ^(3+5CO&,))fin(Mfin((p-r) 

Subftitutis autemvtiloribusx= — ?_ j^ jr-ji^MPi; 

VA;=»y«>=«<i(.t4l),^=ij^ =.t3«et i =>,eri« 

*=-^f^^[^«?^cf,fi.(rtJc.,)J 
- Oo 3 Nes^c 
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Negleais iginir cerminis, qui nullum valorem fenfibi- 
km coocinenc, habebimus 



AJft ^m 

- -^ cofi. - ^ cofCil-») -— cof Ca>| +») 






+ ^~'"'' + ^"'"C''-H^cofC^+.) 

^ l£.cof(2^iir-*) + — cofC4$-a«'+i') 

X Kcof C2«-2»-— ») + -' cor<29-a*+») 
^4» 4» 

— cof (i^-i!»--*) — ^cofCa$-iT+«) 



8.W 



Jl cofCi^-sw-*) -^ cofCaJ-iar+») 
8« otK 



8/» 

Jf 
8« 



-^l-^J^of»' 



8« 



.8« 



+ 5^1 cof Caip-i») + ^ I cof Caf-iir) 



8x« 
II» 
l6m 



cof, + |^cof Clp+«-2»)-^cof3>| 



+ 1^ cof(3p-9-2»0+ ^ cof C3M-W) 



XIX, 
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»« 



XIX. 



Simili autem modo praecedentem valorem per 
tang($-T) diuidendo prodibit difTeientiale logarithmi 
tangentis inclinationis ;■ erit enim 



fin 2 (^-r) ^ (i + l«+4?f) Gn 2 (•-jr) 

+ .|irm(2ii-i.) + |inn(2n + «) 

_|Ifi„(i,_.)_|lfin(2, + ,) 

- — fin (2?-i«-t.) - .^ fin (2$-ajr+i') 

- -52. fin (2»-2ir-»)- ^ fin (aO-ai+ii) 

+ ^ fm (i<)-2r-») + l^ fin (2*1-2» + ») 



A*angf _ 



+ |£ Cn (i»-2T-») + l^ fin (2«-2r + ») 
+ ^£fin2,-5^Jfii(j^2T)-^|fin(2«-2») 



i6m 



fin (3?)-»-2r} — T^ fin (3*-^2») 



XX. 
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19« ADDITAUEHTVM. 

XX. 

Quo iam facilms has fonnulas admodum compli- 
otsis euoluere qunainus, quadraplicis generis terminos 
diftingui conuenit. Primum fcilicet genus eos comple- 
Qicur cerminos, qui tancum ab escentricicate otbitae lu- 
naris pendent, neque excentricicatem rolis, neque pa- 
rallaxin IbUs feu liceram », neque inclinationem orbicae 
lunaris leu litceram n inuoluunt. Ad fecundum genui 
reiero cerminos , qui ad primum genus infupa excen- 
criciiatem folis adiungunt Ad tertium aatem eos, <]ui 
praeterea parallaxin folis fea litteram » inducunL In 
quarto auteni eas inaequalitates, quae infuper ab obli- 
quitace orbicae lunaris proueniunt, complexarus fum. 
Ab inaequalitacibus ergo primi generis exordiar, ideo. 
que cum excentrJcitatem folis ', tam eius paraUaxin, 
- tum quoque obliquitatem orbicae lunaris reiiciam 

INUESTIGATIO INAEQUALITATUM 

LUNAE rRIHI OENERIS. 

XXL 

Negle%'s ergo excentricicace folis cum eius paral* 
laxi et obliquitace orbitae lunaris, has hiabebimus ae- 
quationes : 



lyGoogle 









ADDtTAUEMTVM. asr 

-| (i+3??)rmii)- |^(in(ii-«)- f fin (i,+») 

- il Jfi„i,-^£fin(j,-,-)_^jrm(»,+.-) 

+ ^ ('+ Aw)fi>i (S1-») + ^ (1+ jK)fin(2i+T,) 

-— <!+!«) fine — ifin» 

+ ;^ fin j, + |t Cn (2,-11.) + ^ fin (1,+ H 

- — fin 2« 

+ '|£fin(2,-3.) + .^fin(2,+3.)-f^fin3. 
+ |I{ fin (2,-x.) + ^ |r,n(2,+»)-^ JOn-» 

+ |i |fin2, + ^|fil(2,-2T.)+-^^fin(2,+2») 



Pp 






yGoogle 



-agfi 



ABDITAllEKTVU. 



du 



+ j^ (AMi) cof(i<|-»>-' ^ (lt}?y) cof(sii+») 

\ Cl +}f f) Cof ■K + i Cof » 

+ i^ "'"*'' + r» «''•(^•1-^'') - |£cor(2,+ w) 

+ -^COf 2 !- + -£- 

4» 4« 

+ ;-^^cof(.,-3.)-^^cof(.,+3.) + |icof3, 

+ S f «''■('"I-'') - g^ I C0f(2, +,.) + -L { cof» 
+ f£f'='='+|£«'^(^'-H-|^|cf(l, + 2») 
+ |l^+li^«"'" 



^ I^ W Cl + if?)- ««^COflr + 4»»fy00f2»-4)»(l+f yy) f 

+ Swffcof»- J)»yyf cof2»+ Yw|f 

2^Z:«(l+i?f)-I-2MyCorK + J»>yyC0f2«-J»»(l+4yy)£ 

+ 3w?£cofi'— imyy f cof2t-+ V»»£f 

xxn. 

Hic autem primo patet valores littetaram f et f 
fine cognids rationibos t' et x; definiri non polle, lias 
autcm viciflim ipfas quantitates f et f inuoluere. Cum 
tutem ad valorea f et j inueoiendos non opus fit n- 

dones 
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tiones -r^^ -t\^° pneci(ior)ig grada nolle , quo ip(i 
illi riJores delideraatur ; patec fi valores ( et f prope 
nntum veri conflent , iis in rationibus ^ et ^ adhi- 
bitis, eosdem multo exafliores repertum iri. Cum igi. 
tur, <i motus ellet regulatis, fbrct ^ = < et f == con. 
fiand, bini; primam b)rpothe(ia can(lituamii& Sit ergo 

i=t et j=t 
et negleQis terminis , qui ob harum litterarum errores 
tffici pofTent , vtpote valde paruis prae reliquis, hatw 
bimus proxime 

^=m(i-^iu) -««gcof»; J='(i + 4ffi)-i-wscof» 

ideoque 

^ = .(.+l«)-5^-C«^+4+^H-i)cof. 

— -^i'^'f'li'>'">^i'^-^^-^-^('+Ui)<:of(.^H^) 

xxm. 

Ponamus ad has formulas abbreuiandas : 

4» vttg %m g 

Pp 2 et 
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et negleQis quadruis g,g in reliquis terminis, lubcbimiis 
has formulas iimpliciores : 

J ~ « — y cof V 

^ =:e - S coCv- -S-cofCiii-j-lH — ?-eoC{2it+v) 

Tum yero pro viloribus | et 7 propius inueniendis 
has aequaciones : 

^=:- 1 Ci +te)fin2,- ^ fin (vf-v')- ^fin (.,+«) 
/iw m m m 

^=-l-^Ci+Affi)finCarr»')+^(i+}i|)Gn(ii+» 



— j^ (.t+Ui) fin »- » 



fin ii 



-|-||Cn2i + ;^rmCJ1-J») + ^fin{2,+2«')--^fin» 
^m 2m ^m ^m 

XXIV. 

Fingamus ergo primo : 
f =: acof2)| -t- aS cofCa?-») -H ffcofC^i + i') 
vbi nocandum eft cerminos binos polleriores, vti in diC 
ferentiali, multo elTe minores primo. Quare cum etiam 
in differendalibus Jt) ec <& duplicis generis termini oc- 
curranc, quorum poHeriores prae primis lint valde 
parui , in dilferenciarione folius primi cermiai cocum 
difTerentialis dn valorem pono, in duobus vero religuis 
tantum ralorem principalem ; fic prodibit 

-7^= — xa^ fin 2i|-|- y ?( fin C^l-") -hf^ finC21 + ») 

— :C2«-e)a3 — Ca«+0 s 

CoUato ergo boc diSerenciali cum forma propofin ob- 
finecur : 9 = 
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XXV. 

Simili mado fingatur : 

f =i •+■ A eof Cji-») 4- B cof C2"i+'') + Ccofi» 
-4-D cof i>| -(- EcofC2i(-2») -|- F cof (»(+"0-1-0 cof» 
-I- H cof4J|-H J cof(4i)-2tO -H K cof (4i)+2tO 

vbi linea prior continet terminos multo maiores, qaam 

binae inferiores, Hinc ergo Bt difftrentiando lecun- 

dum regalam fupra daiam: 

^ = -(M-e)Afin(2i)-i.)-(M+e)Bfin(2i|+i/)-eC(in« 
-l-(^4(2y-i)A-|-i(2y+0B-l-5^C-2.D)finsi) 
-t- (i {tr/S) A — ^ C-i(a-e)E) fin (2,-2*) 
-h (i (iy+') B — ^C-2(a+e)F) (in (2,-1-1») • 



-(^^"-4'H)'-''« 



8»>J 
-l-(-^— 2(2«-e)j)fin(4,-ix.) 

-+-(- 1|— aCM+S) k) fin (41-HH') 

Pp J Hins- 
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Hincqne dicientur fequentes coefficieniium valoret: . 

(i«+e>B=-^(i + Jtt) 

a«D=i(2y-i)A + |(iy+*)B-f- ' C — -^ 
.(.-e)E=i(.y-OA-^C-^ 
a(.+e)F = K^r+0A-3-^C-^^ 

.(»+e)K=-^B 

XXVI. 
Cum igitur his inuentis valoribus fit malto verius: 

2=9lcor»| et f=x + Acof(»|-») + Bcof(n+*) + Ccfw 

vbl terminos minores data opera adliuc omitto , quia 
fortaire correSione egent, praecedentes operationes 
muito accuratius inftituere atque ad ordinem termino- 
nun vlteriorem progredi poterimus. Obtinebimusergo: 

^ = « (i-H4ffi — C) img cofi. 

-)»(i9ltAtB)c&i|-«Ac((ai|-2»)-wBcf(2i|t»'')+"»(iB-Q<='2» 

, . ilii dp 

hmcque 2^-^-1. • p^^^ 
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T 1 A B f 

Porro ob - = - - — corCsii-») >- — cofCat+tOl — cof» 

em 

. 4._Lc,+j«)cfr+icfr+-!-C.-2A+LBl?C-N 

+J-('3-ArBz3Cv X/-^_aA-9CY „) 
4«"'>- « •' 4«"^ Sffl ^' 

XXVIL 

Fomnir ad abbreuiandum : 

«Ci+iffl-C)-i=" 5 a»j=y 
«« C45I+A+B) zzt j vt fit 

-j|! :z • — y cof» « cof 21 

mi 

— «»Acor(2"i-2i') — »Bcor(ji|+ao)-l-«>({a-C)cofi» 
Forro lit 
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"--7.0^'^^) = ' 

vt habeatur 

$=e-»cof<.- -^cof(i,-«) + -i-cor(2,+^) 
ifci 4"? ^'"L 

— ^cofii|-i) cof.(2,-2i') — Scor(s<|+a») — «cofio 

vbi c9ueator> ne coefficientcs f), i, cum angulis cogno- 
ininibus confundantuc 

xxvra. 

Opus plane non e(t, vt valores Ihtenniin f et f 
iccuratius determinenius , atque ad plures terminos, 
quaoi ante inuenimus, expediaraus; verum hos ipfos 
termiaos, quos ante inttenimus, accuratius abtinebimus, 
i litteris > et S eos valores tribuemus , quos nunc eis 
fonuenire coUegimus. Pluribus auiem terminis non in- 
digebimus tam ad longitudinem lunae <f, quam «d eius 
anomaliam veram v fads ex^Ete definiendam. Verum ad 
hoc ipfiim negotium valores differentiales — et -^r-, 
ac praecipoe hunc pofleriprem, quo moius apogei con- 
tlnetur, accuratius euolui oportet, quoniam imprimis 
in motu medio apogei mininiae particulae ingentis mo- 
menti effe 'pofTuBt. 

XXIX, 
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XXIX. 

Cuii) igimr accuratius quain adhuc alTuinfimus Gc 
f =: a cof 31) -I- S8 cor{2i|-») -(- e cof (2>i+f) et 
y =^ -t- A cof {21)-») -H B cof(2i)+o) -f- C cofi- 

H- D cof 21 -t- E cf(2n-2i') -H F cf (m +2»)-!- G cf*i> 
-t-Hcof^n+Jcr^^n-jT-^-l-Kcn^ii+a»} 
erit terminus ad quartum vsque ordinem extenlis 
I. U. 

III. 

-w(i9(+A+B)cof2i)-wAcof(2i)-2'»)-«Bcor(s>i+B») 
-"(C-Ta^cof^v 
IV. 
+ wC4i^-i»+iA + 4|B-D-E)cof(2?-») 
+ <»<:;i?l-lS + «B + 4«A-D-F)cof(n+») 
+ «(i4A-E)cof(2«-3*) +w.(JiB-F)cof(i, + 3i') 
+ i»(4|C-G)eor3» 
- " (H+ J)cof(4i|-») -»»(H+K) cor(4ii+^) - «J co((4i|-3f) 

- mKcor(4)| + 3i') 
vnde cnm eflet ante y=i«g , nunc accaratius erit 
y — 2 w^ — \ mgK^ '\' m<i 



Qa 



XXX. 
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XXX. 

Deinde cum nunc quoque (ic accuncias 

II. 
1 _r\ ^ AA-l-BB-(-C 
i 



Cl AA-HBB-t-C C\ 



III. 
A H C 

COffsll-X') — C0ff2» + 1') COfj> 



-(55.I)eofC...)-H(-S-CC_|)„.. 



-+- (^ _ H) eor4, + C^ - ^) cof C4,-.0 

^■(^-li)"''"^^^"'^ 

Hinc quoque ad cerminos quard ordinis vsque valor 
fortnulae — — definiri polfet, fed expreffio prodirec 
tantopcre complicata , vt eius euolutio fummam requi- 
rerec parienciam ; neque tamen hic labor vUius foret 
vius, niii forte in motu apogei exa£lius eruendo: ipfae 
enim inaequalitates nullius forent momenri ; propterea 
quod error in anomalia commiiTus multo minorem cr- 
rorem in longitudine producit. 

XXXL 
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XXXI. 
Ponalur ergo longitudo apogei : 

ip-v=.Conft. 

+ A'fia (21,-1-3 + B' fin Cj» +») -H Cfin 2» 

-t-Au + D'fin 21) + E'finC2i|-2») + F'finC2<l+2T') + G'fin 2» 

-1- H' fin 41) -t- J Gn in-iv) -H K fin ^49 + %v) 
et erit dificrenciando : 

C2«-e)A'corc2>i-x') H- C2»+e)B'cofC2>i+i') -i-ffOcori- 

+ A-i»C'-+-|^;-H||-.D'-C»A-,)E'. 

_ C«B + 9) F'—,© — S^J-'— 3-55.' 

Si«gg imgi 

cor2.i('-5(2y-*)A'-{(ay+<J)B'-^'+2«D' 

cor(2«-2«)([-f {2r-*) A'-|^ + 2(.-e) e' 

coH^ii+si-l^-iC^y+iJ) B' + |^ + 2(» + «)F 

cor2<-i;ic-^'-^' + 2fG' 

eor4,C-|^-f?^+4«H/ 
corC^-l-a^^^^^ + a^j.-e^J' 

cor(4i+2x.)(||+2("+e)K' 

Qq I XXXII. 
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XXXIII. 

Calculo autem praecipue in primis terminis accu- 
ratius expedito ell : 

+ ^, cor,,-.) G i L f -AA ±ilJ B±U CC 

3AB + 2AC + BC _ 2D-aE + jG + 3H-sj N 

ii ~ ig J 

, I „ I N^ , 6AA-9BB + 15CC 

9AB+AC+2BC _ iD-2F-9G-9H+3K -\ 
gg ~ 2« ■' 

I r ^ ± ,■ , 2 AA + 2BB + 3CC 

;; COff ( I + i K + ■ —^ 



2mg 



, AB+6AC+6BC 3D-3E- 3F-G , A 
H WZZ T^Z + ^"'J 



2gg if 

1 / 9A+3B-aC N 

^.-L (-3_ AlB=3CVof„^ _L (, + 3A::9B-jCv 
^41» V." «g ^ ' 4«V • 2£g ^ 

^ 3A-9B p _ ^A ^f ( ) ^ ^B_ ^^j. 

Simili 
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Simili autem modo ex valoie ipGus ^ accuratius eiit 

(i« + e;B=--i-C3+fgg+3C) 

CC= j^Ci + J^g + iA + i».) 

xxxra. 

Comparatione autem inllituca reperitur : 
C.«-e,A.= ^^0 + V^ + 2ZAA.tiilB + i^CC 

3AB + 2AC + BC _ aD-2E + 3G + 3H-9 j\ 

gg ~ ■ig J 

feu 

C«-e5At- ; C^.-g)A+ -LCjgg.^Ct ^^^t.8BBf5^ 
g 4"«^ °* ' 4«sr 

3 AB + iAC+BC _ 2D-aE + 3G + 3H- 9.I\ 

gg ' 2g } 

(»K;B'=+ 1 c»te)B+^/tet3C-«^«lte55S 

9 AB + 'AC + 2BC _ 2D-3F-9G-9H+3K \ 

ec/=+iec+^0^-iA+?^^Mc 

AB+6AC + 6BC 3D-3E-3F -G- 
Q.q 3 Quibtts 



D: 
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Quibus valoribus fubftituds obtinebitur pro apoge! mo- 
tu medio, qui in cermino &u cancinetur : 

41» 4»>gg 

-+-46^1 C- sr - * A + ^— 

AB + 6AC + 6BC 3D-3E-3F -G-\ 

_ 9 (^i „-« C + »7AA + i8BB+i5CC 

3iJ^a^tm>gg\^^^ * '^ 4^ 

3AB+2AC+BC _ sD-^E+sG+sH-gjA 

gg ■ ~ Sff / 

_ 3 /^; 1 C gAA-9BB + i5 CC 

32(2«K)»mggV*^ ' 4gg 

9AB+AC+2 BC _ aD-2F-9G -gH+jK-v 

H-.D'+(M-*E' + («,B+«)F/+xG'+|M + |l| 

Quae expreflio, cum omnino fit limilis iDi, qme mecho- 
do praeoedente eft inuenta, nullum etiam dubium relin- 
qnit, qutn et hinc motus apogei prodiiurus fit «bferua- 
tionibus confbrmis; ideogue iittera illa.> omitti poteric. 

XXXiV. 

Hinc igitur patct ad motum apogei defiliiendum n- 
lores litterarum A, B, C et A', B', C fumma accuratio- 
ne inueiVigarl debeie, qul «um /cOnfient partibus du- 
plicis ordinis , etlam fi partes pofteriorls ordlnis prae 

primo 
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primo sdmodum videantur paruae, eas umen omni cn* 
ra euolui oponet, propterea guod pre raom apogei par- 
tes primi ordinis ' fe deftruunt. Quod cum in determi^ 
natione reliquorum coefficientium vfii non eueniat , in 
his quoque non erit opus , vt partes iftae minores in 
campinam ducantur, fed (ijtBciet pardbus principalibus 
vti. Scilicet eili determinario litterac & maxime elt lu- 
brica, atque a reliquorum coefficientiiint exa£lillimis va- 
loribus peodet, reliqui tamen coefRciences tanram, foller- 
dam minime requirunt , fed facis exaQe (ine canta opera 
definiri polTunc. 

XXXV. 
Valores ergo reliquorum coefliciencium fequenti 
modo negleSis eziguis parciculis ica fe habebunc, 

fae-e) A'= -^ ; (20+6) B'= — 5_ ; S c = -1- . 
*■ ' W 4««» 2»»« 

.(.-e)E'=i(..-*)A'+g + ^0-4^^) 
,(..«) F'=,(..+^B'-g-^(3+4^^ 

..H'=i^9l' + ?^=. 

=*** '•> img 8mgg \'^''^ ''^— Smg^amgg-' 

A B P 

pbA'=-- i ff^:^ ec (>=- proxima 

XXXVl 
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XXXVI. 
Cum aatem fit proxime: y — img ; i— vg +— ; 
his valoribus quoque fublHcutis iiet : 

2«D':z — «A-+-3*B; 

4* 

i(.-e)E'= j^— A 

^6©= ^ + -c 

et reliqui coefBcientes H', J', K' pro euanetbentibus 
funt habendL Valores autetn Utterarum A, B, C, ete. 
§. »5. fuBt exhibiri. 

xxxvn. 

Quaeramus nunc quoque loi^tudiRem lunae <P , 
huncque ia finem fingamus: 

p — - Conft. 

+aw+S5'finf+S'fn2<|+S'rnC3i|-ii')+g'Ci(2i|t»)f5'fn»» 

^©'finlsi-f^+Wi-^^l+S^fnC-WJ+S^fiiCailtJi-^+S^fnS» 

+2n'fin{41-v)+9l'fin(4lW +^>'fin(4nr3'!{) ipftixnCviii') 
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ic difrerendacfone indituta obdnebimus : 

+ cor.(es8'-i«S5' + g'+^-*8' 

-t- C0f21|C-— +2ag' 

-Hcor(2,-ai.)(-|^ + »(.-e)3y 
-i-cor(2,+»)(+|^'+ a(»+e)S' 
-t- cof2^.(-i(>»' + ie5' 

-|-cof(2,-.,)(-{^'-|,S5'-yS'-()'-<}®'t— t(«-e)®' 

-1- cor(2,+i.) ("-4£'a5'-49i8'-yS'-(yti;g'-f^t(2«te)|)' 

-1-cof(2,-3r)(-i,S5'-(y-*)Sy-^ + (2.-3e)3/ 
V 4«i^ 

-j-co((2,+3f)(-i»a5'-(r+*)®'+^+(2«+3e)S' 



codv (-4 «35'- 



3£)' 9g' 
4»«5~4M^' 



4«»g 

*8'+3e«' 



^-»^(4,+^) (-^V-^-«'-?|+(4.+e;i«' 

-l-cor(4,-3»)(+j|4sS'+?|' + (4.-3e)^' 
-l-cor(4,+3.)(-^»' + g + (4»+3e)G' 



Rr 



xxxvm 
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XXXVIIL ^ji 

Comparata iam hac forma cum valore ipfius ^ 

in §. ip. exhibico, obtinebicur '"'" 

«'^iiSB^ + wCi + iiS-Q 

mS'=^'-wCI?1 + A + B) 

2C«-e)3y=:|l:'-»»A 

aC« + ff)S'=-— -«B 
8i<<s 

2e3'=i*ss'-«cc-is) 
(aa-e)®' = 4(f+i)q3'+yS'+(y-*)5D'— ^ 

4«f • 
-i-wCiia-iaS+gA + igB-D-E) 

(sa+e^^-^K^+s^as^ + ye^ + ^y+^^g^ + ^S^ 

4«g 
-t-(»(i«a-ie+i:B + 4«A-D-F) 

(M-3e)3'=i,a5' + (y-a)2)' + ^ + «(f«A-E) 

(ja+3e)S' = i«S5' + (y+*)g'-|^ + «(igB-F) 

seg^^i-ss^ + ^^^^+ig^ + ^^igC-G) 

(4-ei^'=-'l^'»'+S'-"(H+J) 

u«+3e)0'=+T|^a5'-^-«-K ^_ 
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XXXIX. 

Inaentis iam valoribus litterarum f—^ Ci+C ^ 1 
vna cum anomalia vera v, diftantia curtata lunae a terra 
X -^^z. _ ^ jT- cognofcetur : ac fi deinceps latitudinis lu- 

nae J< ratio habebitur, erit diibntia vera = ; ?-r?f • 

^ (i-fcft/)cf4i 

In Adronamia autem non tam diltantia lunae, quam 
etus diametet apparens et parailaxis requiri folet ; qua- 
rum vtraque cum fic dillantiae lunae a terra reciproce 
proportionalis, erit tam diameter apparens quam paral- 
laxis vt --^ — '^ — - j vnde fi vcriusque valor medius 
ex obferuacionibus fiieric definitus, ad quoduis tempus 
valor verus aifignari pocerii. Sit igitur fiue diametri appa- 
rentis fiue parallaxis horizontalis valor medius = r, eric- 
que is pro tempore dato — — (i-f cof») cof i}i. Eft au- 
tem proximecof^i =I — Jcangf'— Jeg{*cfi (f-ir) = J 
-f — — , et - rz I - J -1- {J : vnde fit diameter feu pa- 
rallaxis = J •■ (2 |-K-|-n) (\-l \ JJ) (i-jcof») , quae 
euoluitur in hane exprellionem : ob ^i- = i proxime : 
T (2-f^) » [i-jcoff-f 4 j|cof«+t| + jn-if Hcof»] 

XL. 
Fro praefenti ergo cafu, quo parallaxin (blis, eius- 
que excentricitacem vna cum inclinatione orbitae luna- 
Rr 1 ris 
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ris negligimus, eric lume diamecer apparens vel paral- 

laxis horizoncalis 

— 5-C2+K)ir mulc. per 

i-jC-(| + iG) cof» 

-i Ci?lt AfB) cf^ii - JA cf(2i|-i») -i B cr(2>rtif)-} C cfs» 
-I(2a3+D+E)cof(2ii-»)— 4C2aE+D+F)cor(2i|+i.) 
-}E cof (2i)-3») — i F cor(2i| + 3x') — i Gcor^o 
-j(HtJ)cf(4,-t;)-KHtK)c((4i|t'')-iJ':'i41-3*)-iKc((4.rf3^) 

vbi quidem fa9or conAans \ (z+^) r omitci poteft, 
fiquidem cancum proporcio vel diamecri apparencis vei 
parallaxis horizoncalis defiderecur. 

XU 

SI nunc hos valores in numeris euoluere velimus 
ex obferuacionibus primum colligimus has decermina- 
dones : 

SI'= 13,3682; ar:o,ii2} et proxime j = o,oj44J 
tc poftremo quidem valore iplius i cantum in cerminis 
minimis vtar , in maioribus ipfam licceram j reliQunis, 
vc deinceps ex collacione calculi cum obferuacionibos ac- 
curacius forcaile decerminari pofliL Habemus ergo 

I3,j68a = iiSB^ + w (i+iffi-C) 
vnde ob SB', ^ ec C numeros admodum paruos, ftacim 
prope colligicur m— 13,3682. Tum vero eft prope 

85' = -^; e = w et iz:2»<g + ^reu 6=13,3682; 

*=2, 
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*= 2, 1419; hino \i^ — -o,\\(,s, ergo accuratins 

*Ci + Tffl-C)= 13.4847=«+! ee « = 12,4847 
Porro ob C= — — erit fatis exaEle . m— 13,5030 

vnde ex valoribus AetB proxime colkais fit 6= i j, 0544 

y = 26,9J24x. 
Ae valor ipfius i dnabus conftac partibus , altera per ; 
multiplicata altera diuifa, quibus reparatim exprefSs erit 

f=27,o3J5|-+-o,037o. - =2,1521 proxime. 

XLII. 
Hinc iant compnto innicuto fcquentes fupra aflum- 
torum coeffidentium eruuntur valores numerici : 
SI=o,oo8J3i;S5=o,03895p=o,ooj09iS=o,oi2iSig=o,ooo64 
ideoque 

|=O,OO8931Cf21I-t-0,O3895«cf(21|-»)-(-0,0I2l9;cf(21+I') 

Deinde reperimr : 

A=-o,oi3995 ; B=-o,ooi4«o ; €=+0,002834 

D=-o,ooi2i3,f-t-o,oooo2ij8.- =-o,ooo28oproxime 

E=+o,25834 « — o,ooooi889.i =+0,014011 proxime 

F=-o,oo225.i — o,ooooo207.i =-o,oooiSi proxime 



G=+ o/)02i8.i-(-o,ooooi22i.- =+ 0,000340 proxime 

H=- o, 00001022. - =—0,000184 

J=+ 0,00004897.- =+0,000882 

K=+ 0,00000053.- =+0,000000 

i xun. 
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XLin. 

Hinc porro pro motu apogei eiusque inaequalio- 
cibus colligitur : A = o, 1123 ; gui quidein valor ex 
obferuationibus eft defumtus 

A':=-o,oi3995. - =-0,25703 proicime 

8'=- 0,001460. - =—0,02682 proxime 

Crr+0,001834. - =+0,05205 proximc 
IV^+OiOo^^^^ I F'=— 0,002249 
^~—o,i}gi70 I G'=-o,oo2i7S 
in minutis (ecundis 
A'= — 53018" = — 14°, 43'. 38" 
B'= — 5532 = — 1°, 32 , la 
C' = -(- 10736 =-|-2,58,s6 
D'=-|- 1533 =-+- o , 2j , 33 
E'= — 53459 = — 14 . 50 . 59 
F' = — 464 = — o, 7,44 
G'= -(- 449 =-1- o , 7 , 29 

Ergo longitudo i^gei in minutis fecundis 

p-v — Conft. 
-l-o,ii23M — 53018" (in (211-») -I- tf33"fin2i| 

— 5J32 fin(2+*) — 534S9 fn(2n-2») 
-<- 10736 finii — 464 fn(2i|+2») 
•+■ 449 fin w> 

xuv. 
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XLIV. 
lam pro longitndine ipfa inuenienda habenmr pri- 
mo ex §. »7- valores : ^—i, 48756 

i~-\-i,iS2\o; I — — 0,027791; ^— + 0,07138 
1 = — 0,06974; )=: — 0,039809; 11 := — 0,070920 
Deinde cum (it proxime 

eSS'^ ^mg feo 58' = 0,11256 

eric quoque proxime 

E'= — 0,003485 ; ®'= — 0,014456 
g^^-J-o^ooi^op ; 3'= — o,oos334 

Hinc ergo accuracius eliciemr !8'= 0,11019, ideo- 

que hic ec reliqui conficientes cam abroluce quam in 
numeris fecundis erunc : 



abToIuce . 


in minucis fecundis 




S8'=-o,iioi9 . 


. S5'=-22728"=-6°, 


18', 


. 4" 


6' =-0,00339 . 


. g'=- 700 =-0, 


" . 


40 


©'=-0,01742 • 


. ay=- 3594 =-0 . 


J9 . 


. 54 


g'=+ 0,00149 • 


. g'=+ 306 =+0 , 


5 ■ 


, 6 


8' =-0,00524 . 


. 8'=- 1081 =-0 , 


18 , 


1 I 


®'=-o,oi8i4 . 


. ®'=- 3762 =-« , 


2 , 


4» 


4)' =-0,00056 . 


. |)'=- 115 =-0 , 


I , 


55 


3' =+0,01 368 . 


. 3-=+ 2823 =+0 , 


47 , 


3 


S'=+o,ooo»3 . 


. S'=+ 47 =+0, 


, 


.47 


g' =-0,00062 . 


. ?'=- 128 =-0., 


2 , 


8 


!in'=-o,ooii9 • 


. g)j'=- 246 =-0 , 


4 > 


6 


8?'=+ 0,00020, . 


. 91'=+ 41 =+0 , 


, 


i 41 


q>'=+o,ooi84 . 


. qy=+ 379 =+0 , 


6 , 


IS 


£i'=-o,ooooi . 


. £J'=- 2 =-0 , 


. 


2 






XLV. 
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XLV. 

Hinc etgo fi ad datum cempus ata cognlci <it ano- 
malia Inn^ vera v cnm angulo i|, longicudo lunae per 
aequacion^s in minucis fecundis expieSas erk 

Ip ConH. 

-+-13,3682« — 22728" fin » — 700" fin 2i| 

— lOSi IJn29 — 3J94 fin(ai|-2i') 

— 128 fin 3» -H- 306 fin(2i|+2f) 

— 3762" finC2i-») — 246" fin (47,-1,) 

— iij fin(2i+»)-l- 41 fin(4i|+i/) 
■+■ 2823 fin(2i(-30-f- 37S fin<4i|-3i/) 
■+■ 47 fin(2»|+3i/) — 2 fin (411+3») 

vti Conn:.-+- 13,3682» denoeat longitudinem mediam; 
in reliquis aucem cerminis concinencur ineequolicates pe- 
riodicae pro faac hypschefi. 

XLVL 
Inde iam viciiCm anomalia vera luoae v colligieur, 
vt fit » = 

J3,W59" — 334«4" fin* — 123}" fin2i| 



— IJ30 


fin 2» -4-49844 fin (21-2») 


— 128 


fin 3» •+■ 770 fin(ai|+2i/) 


-»-492j6 


fin(2i|-») — 246 fin<4ii-o) 


-4- 5417 


fin (29+1/) ■+- 41 Cn (411+1.) 


■+■ 2823 


fin(2i|-3»)-f- 379 fii«(4i|-n') 


-H 47 


fin(2i+3») — » ^0(4^1+31/) 


vW primns cerminus 


13, 2jJ9a defignat anomaliam me- 


diam lunac, quae fic 


= i: tum.ex ea primum quaeratur 




ano- 
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«loniiliiKepreriMa, qtlae fciKcet a foh excentricitiite pen- 
iet , fitque e« mi, « fit 
» — f — 33464" fin » — rj3o" fin 2» — 128" fin 3» 
vnde quidem fecile tabuke confiraentur. Tum ftatua- 
tur t> = « + £ , et quia angolas i eft modlcus, ibia \S 
fitis [sope poterit ^finlri. . Interim tanien expedire yi- 
detur aliquot operationibus itetwidis iftain anomaiiani ve- 
tam V decerminari; dum fcilicet primum valofnon ni- 
mis a vericate'abhotrens pro y ae{limandO'airomitur, ex 
eoque deinceps exaSiof colligicur; qui fi nimis ab a&um- 
to difcrepare reperiatur,^ex hoc denuo exa£Hor quaera- 
oir^ donec Jiulla amplias correftione fiicrit opus; ' 

■ > XLVn. 

Formula deoique, clii cam diamecer luhae apparens 
geocencrica. quam ■panillaxis horizQflCUis eft propojiuo.» 
naiis, ex ^.40. reperitnr 
I 0,05470 cofw —r- 0,00120 COf^ll 

— o,ooi4i cof 1» • • -H 0,00700 sofCa<|-2i>)' u,i 
-^o,oopi7Co<3»' •H-o,,oqo7*BofC2>|+2») 

— 0,0089« iofC^ij-i') -^ 6,0003» eofX^fl-») 
-7- 0,00042 cofC2i|+») -H, o, 00009 «0fC4l|+tl3 
-^ 0^00701 cof,02i|-3»!) — ' o,oooi)4 sofCMi-3») 

-\- 0,00008 cof (2»+ 3»") -r Ok''?"^*:*:"''^^^^!-^*^ " '- 

quorum quidem cerfninorum plures ; qui pro par^xi 
infia. aliquot minun fecunda. fi^bfiftunV tutq.omicci pote- 
Tunt His igicur tribus fbrmulrs pr» Inomalia vera v, 
longjtu.dine.^Ct parallaM^fejj ijiametrtf ^p^rence innen- 
tis mbtus lunae fisdtineretur, 'fi ~l|uidMii tam foUs paral- 
'• ■ .) S£ hxis 
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laxis quno eiuc excentricitas et iaclimtio orbine )a«n 
ad eclipticam negligatur. Hae autem- funt inaequalita- 
tes praecipuae, quae edam ad reliquas eruendas adhibeci 
debent ; vnde nunc ad inaequaiitates ab exccntricitate 
folis oriundas progrediamor, 

INUESTIGATIO INAEQUALITATUM 

LUNAE SECUNDI OENBRIS SEU AI 

EXCENTRICITATE SOLIS 

lENDENTlUM. 

XLVjn. 

Fotmulae noftrae dif&rentiales, quatenus ab exceii- 
tricitate orbitae folaris pe;ndent, omiffis tenninis , quos 
iam conftat eife minimos, eruot 

^ = Praec. -4- 1^ fin (*.)-«) -I- £ fin {2,+.) 
mi 2» 2» 

$=Pr«ec-*7^ fin C»-«).H-;^„an fr+O 

' , — 1^^ fin (2.1-«-») — j^ fin (21-»+«) 

— 1^ fin (si+»-») — ^ fin (2i+»t») 

<f^^=Pr.— -^ cof (»-») — -^ Cof (»+») 
. <» ■ ■ ! ■4"' 4* 

,-+-|;«<'''C»i+*-*)+^<MfCw+''+«) 
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Qaanquam enim nuni: tam { quam j edam ab excen- 
tricitate t pendeant, tamen in his formutis, in quas hae 
quantitates ingrediantut, haec mutado eatum line err» 
re pro nihila hab^ potbftj quonifm hitermini per ft 
pjnt minitni, et quia iam teminos ab c ft ^'finiul pen- 
^entec' omiiiiiias. Tum ver» eAt ' ' ' ^ , 

tt j- — -r — l-+-a« — 2<cof» , . - • ; . ; s 

XI45C 
Ad formuhs has iotegraodas ieu tantum tii eas 
integralium partes ioueniendas , quac ab excentricttat* 

Iblis > pendeni , opus eft .vt .fpimiu^iufi^, ri^flt -tj 
ptimuiii haheamaa ipan«s ^rindpehs', Mm' ^eto Wam 
eac quae a (implici foUs MceatridtM 4:{MadiM,-^)tai> 
bebimus ergo primo ^ " 

^ ■ie '■ '''it '• '^ •■■^'' ' 

jj=i»(i+i^)— aji«i5Cofx-+ — cof^ir-i^ + ^?Pf(»+«) 

(eo introducendis, vt fupca.$.«7. breuitatis gratia,liiteris 
Sf 3 eritl 
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erit : r « — y «^»'"''' + *' '<>'"• 

$= e-i C0r»--|-C0f (2<|-»)+— COf (2,+.) 

'"' 4- ^cof (»»■«) + ^cof(«+«) +|^fcof&?— -«} 

- H-|2^cf(j.^+«)-^i^or(^^+'-)-^,cfC>iW») 

«7 =1 2' COf «. -1 

4W 

_"!.•■ 
' ' Bngamas nnhc primo : 

{^«cfj^+SB.cfCai-^j+ec^siW+iJJcrCiii-^^+acf^iirf») 
flc djffercmnindo' «os tannim .'ft^niflnius' r^nninos , qul 
foirfflylM difier^ntiitli reQwndeot i ciuaBdDqaklein reli' 
qa9S;i«w jwenimtts: *ritqB« . ' . ■ 

^ = — »»!(fin(2i|-») — ie% finC21 + ») 

-^(«-l>^ — X»«+i)<i 
ynde coUigiijir : , 

(i«-i)^.= -|^-2«as (k» + i)j6=:-^-w« 

Cliiff igimr |t frto,6i«8,-erit in.nnmeris: .,. 

9> = -«;«, 000247 et jQ = -ci 000227. 

. . .. ^*- .'..--.. I .,.,,,. ... 

^^--^fngatur porfo: ' i—i 
+Acor(2»i-*)+B(iof(<ii|ft*)Ccofi/+H(i6f('»^^N'cirfi^f»y' 

4|cqf(*5^^^C9f(»1-i*»l+M»fe-»)^lfi'*»W^ 
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«e difierendando (Adnebinir : ^^ := 

™" . - 

^irArn(2i)iM»)-a»AGi(si)-i4i')-»'Blh(2i|)T/-«)-3«B&(mtt4<!) 

»-(2o-e-i)p -(j«-e|-i)(i -(s«ts-i)R -(2«teti)s 
— (e-i)M:6n(w-»): — (e+i)HaB(i'.+»)f 

Comparationi; ergo iaffitun repedetur: 

<^-')« = -?^ 5 («+')N=-|S ., 
|Ci»-C-i)P=|^-i^ j (M-e+i)Q=:|^:^«A 

(2«+e-i)R = ^-s.B ; («+e+i)S = >^-a.B • 
ct in numeris 

Mrz— 0,00008 ; P— + 0,00041 ; Rrr + 0,00004 
N=— 6,00006 ; Q= + 0,00036 ; 8 = + 0,00004 

la. 

Hlc aiitem in diRennnadone negkximus parMs 
iplias —^ ab «centricitate / pendente^ , quaram tgmea 
eodem iure ratio haberi debuiHet, atq.ue partis in dif& 
rentiali -? ; inde autem multo plures termiiii accedent 
fd valqrum ipfios f , ponatur ergo ob hos cetiflinoaL: 

1 — e'^ 

-)-Acof(ii|-»)-1-Bcor(afl+i.)-)-Cc<ir»-)-Me(i<'(*-iO . - 

-(-Ncof(t.+») -l-Dcof(ai|-») -f-Ecof(iii+i«) 

•+-Pcof(2i|-iT«) ■+■ Qccff(ii|-»+ii4 -fc RcofOiiH.»-») ' 

■ -hScof(ii|+»+»)-1-Kcof(a»-«)-f-Lcof(H'+«) 

S« } •+• 
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H- Fcofdi-i»-») -t- G cof(2n-»i'+»)-(- Hcpf(ii|+aii-») 

-f-Jcoq2i|+2*+») -<-Tcof(4n-») -HVcof(4,+«) 

-f-Wcof(4i-a«-»)-t-Xcof(4>|-ii'+»)-)-Ycor(4i|+2*-») 

-t-Zcof(4ii+'2»+») 

et funto ^ffeFentiali pleno^ reperiotnr:. ; 

^=-1- fin C2»-»-») [-i»A-(j»-e-i)P3 ■? 

-(- fin (!«-''+») [-s»A-(2<t-e+ 1 ) Q3 -(S- 1) Mfin (•»-*) 
-J- fin (2??»-») [-2»B-C2a + e-iJR] 
-hfinC2"+i'+»«3 [-wB-C2»+e+0S] -Ce+ONfin^i^+^ 

^-fi„(2,-2V+.)(+i^ + ?2'^-C2*-2«+0G) * 

+fin(2,-2»-*)(+ l^ + ii^- C^-^e-OF) , 

H-fm(2,+2»-»)(-g + ^|-C2.+2e-0H) i 

+fin(2,+2»+»)(- g+ :g-Cia+2e+0 J ) .' 

-I- fm » r+ ?^- - ^- + ^'— - -^'- - i££ + 3£\ 
^ \J i(ms ibmg^ \6mg ifmg img'^ imgJ 

-Hfin(4ii-2»-»)(+2'^-C4«-2e-0w) , 
-hfin(4i|-i*+«)(+n^-(4»-rf+OX) . .; ;. 
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Mrfin(4i|+3*+,) (+ j|| - (4,+je+O Z ) 

H-fi„(..-<+^-g-g.(,e-OK) - 

+«„(.«+.)(+f^^-2||.g-(.S+0L) 

+«-(4.-<-g4-S-C4.-OT) 

+d„(4,+.)(-^4-g-(4.+OV) , ., 

ynde reperinir : 

D r: — 0,000010 5 H — -I- o,oooooi 

E =: — 0,000010 ; J =-+-0,000001 

F r:-t- 0,000005 ) K = — coooooS 

.6:3-1-0,000065 ; V— — 0,000006 

T = -1-0,000004 ; X= — 0,000021 

V = -+- 0,000004 j Yz: — 0,000000 

W= — 0,000033 ; Z:= — 0,000000 - 

LIIL 
Fonamas nunc eriam pro mom ipogei 
9 — v — Confl:. -t- &u 
+ A'lin(iiM')+B'fin(s<it»)+C'fini.+M'(i„(»-»)+N'fin(»t«) 
+ P'fin(ii|-T^-ii)+Q'fin(ai-wt.)+R'f„(2ittt~.»)+S'f„(ai(t4») 
+ D'fin(ai)-«}+E'fin(li(t»)+K'fin(2»-.)+L'f„tn,t.)+0^n» 
+F'fn(ii|-2»«.)+G'fn{ni-j»t»)+H'fnC«ti»-»)+J'fn{2.^sBt«) 
+Wfn(+f-»t».>+X'rn{4i)-art»)+V'fii(4iiti»-»)tZ'fii(4,M») 
+T'fin(4i(-») + V'fin(4,+») tt 
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ec rumto difinentiaU pleno reperietur : 

^^=i-Hcor(j?-B-») [MA'+(2a-C-i)P0 

-Hcor(si|-»+») [ifA'+(s«-e+i)Q.'] +(e-i)M'cof(i-«) 
-(-cor(afl+»-») [«B'+(j. + e-i)R'-3 

-t-cof(2ii+i'+») [ifB^+^M+e+i^sQ +(e+ON'co((i.H 

+cr(.,-<-3^A'+^^B'+i^^C'_'^Cf(»-.)D') 

-t.cr(„+»)(-^^A'+^B'+^^C'-J^«t.)E'> 
+«of(a,-»v-«)(-^A'+^C'+(».-»e-,)F') 

H-cor(.,r«+») (-^/'+ ^^c+(»-=e+,)G') 

. -t-cor(i,+2«-») (+ ^B'+ ilsiC^+^^+^^-')") 

4-cof(i,+w+.)(+^B'+j|^c'+(«+ie+oj') 

-H /o^ (-£^A'-i4A'--^B'--^B' 

H-cof(4,-i«-»)(-j^'4A'+(4.-2e-i)w) 
+c<,f(4,-«+»)(- ^ A'+(4»-ie+.)3{') 
M-cof(4,+i.-»)(- ^^»+(4^«*-)^) 

-+*of(4,+"'+-) (- rl^»+(*'+>«+«a'> 
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+cof(..+.) (+ j|^A/+ ^^^3/+ ii C'+(.f+.) L/) 
+00(14-.) (+ jI^ A'+ ^B'+(2.-0 tO 
+ cof(4,+.)(+-j|^A'+^^^B'+(.a+i)V') 

, LIV. 

SinguH"(am hi termini mulciplicemur per ;, cuiut 
valor quidem erit ■zzg ^ quoniam hi termini in fuo gc- 
nere iam funt minimi : fed quoniam ralor — — adhuc 
hos termines praecipoos continet : 

(M-S) A'C0f(21)r») -J- C4«+e) B'C0f(2«+*) + «Ccof» 

li et hi per ; tuultiplicencqr , inde nafcentur qwMjue 
termini angulum u inuohlentera , erit autem pro bis, 
fumtis partibus tancum praecipuis : . ■ ^ 

f zz, Praec. ■+■ P cof(ji|-i'-») -t- Q cof (ii)-:>+«) 
Ergo ad illos terminos per ; mulciplicacos infiiperacae- 
denc ifti : 
' cof» [i (M-S; PA'+4 (2«-eQA'j -+- i epCcbfts, -») 

cof(4<i-ii'-'') [iCM-ejPA^+iepc] -♦-ieQC<;or(s<i+») 

■ cof(4't-2»'+«) [i ("-S; QA'+{eQC>] 
cof(»+«) C4(i«+S;PB' • Hl-«or(«l--4;S(i»+e)PB' 
cor(2f-«) [i(j«+e)QB' -|-cof(4,+») [i(2«+e;QB' 
,•• TV ..: ■■■'■: . . IM. 
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LV. . 

Hinc ergo obtinencur fequentes determiiuciones : 
«5A'-1-(2.-e-i)sP'r:— l^ 

s«^A'-h(«-e+i)«Q'=— 1^ 

ars B' + (ja+e-i )g R' = -t- ^ 
2«g B' -H (2ai+e+l) g » = -1- l^ 

(e-i)gM'=— ^ j ce+ogN'-— 1^' 

_|l(;A'-B0 + |^C' + C«-O«D' + iePC'=:. 
-gCA'-B') + gC' + C!.+0«E' + |eQC' = . 

"8^A'+^c + c2.-.e-o«F'=. 

+^«'+ii^c' + c«+.e-o^H'=. 
+|^«' + iSc'*c»+.ff+o.J'=. 
"'^A^-S^^+l^^^+^o^ + ^f'"-^^ CP+^i) *'=• 

„ ?7^ A' + C4i»-2e-0 ff W' + i C2*-f) PA' + 4 e PC =. 

- er A' + (4.-2e+ g X' + i C2«-«5 QA' + i eQc' =. 

_^^B'+(4»+2e-i)gY'=. } -j-^B^+C^a+ie+ijjZ'-. 
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+ ^A'+ ^B,^ ^C'K.5-OsK'4 K-+SJQB'=. 

+1 A'+^^B'+ ^c'+c.e+Ogi/+ iC«+e)PB'=. 

+ 1^ A' + ^^B' + (4.-1)^ T' + J (j«+ej PB' =r. 
+ J^A'+.j^B' + C4»+«)« V' + 1 Ca«+©QB'=:» , 

LVi. - ^; •;■ ■■ 

Valores ergo faorum coeflicientiuin hm ad minnt> 
fecundi reduftorum erunc; O' ;:;-+- 319"' ' 

P'= — 1J85" ; ilUtt — 293" ; F'=i-f- 401" ' 
Q'=: — 1087 ; N':^: — »5i ! G'=-+-54U 
R'=:-(- J48 i D'=— 52 ; H'= — » 
S'^-)- 141 ; E'=— 45 ; J'=— , » 

W= — 51"; K' = -(- 61" ' 

X'=— . 9»-; L' = -t-«i . ■ ■ -.+ 
Y' = — I .; T'=-H 35 ' 

Z'^— .»-. ; V'=-H ji . . . . , 
Vnd^ «{) eji^atricic3t|ii;a. orbiae Ibliris erif. .j . , j. 
I = -1-0,008931 cofji) : — o,eooa47 coCCs<l-«)i 

-f- 0,002030 C0fC2t)-w)i— r- 0*0002 27; C^<;tt«]+K5 ■ 

-(-0,000640 cof(ai)+v} - 
(p::^r— ■0i'0 131.95 «ofC'")-»'). f-7-o,ooo28?iri;qrs<i, j _^. 

— 0,001460. C0fC2l|+l'j -+-0,QI4PI2CofC2<|-2I') 
V^O,002834 Cof ^f '— '6,0001.j63 

; " 4-0,000346 

— o,ooo^i84Cof4t| ■ ^»' 0,000420 

' ' -1-6,OOOS82CofC4']T-{i') -1-0,000160 

... +o,obbb'63cbfC4')^''') ^"' 

Tt s $-» 
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^— BZ^Conft.-l-o, H23ii> 
-530iS"nn(ai|-t')+ iS33"{in si| -isgs^fin^iif-ii-ii) 

- W31 fin(21+«>— S3549 fwi(2f-*i')— io97 fin(ii|-i'-») 
+10736 fini» — 464 fin(ifl+r»)+ 148 fin(ii(+t'-«) 

+ 449 fina» + 141 fin(ii|+i/+«) 
— aS3"fin(i'-«) + 40i"fin(2ii+jf-») + 6i"fin(ixi-«) 
-851 fin^r+ii) + J412 fin(ii|-»»+iii) + «i fin(w+») 

- 52 fin(2i|-«) - 91 fin (411-2»-») +' 35 fin (41-») 

- 4J fin(2ii+») - 95 fin (411-2»+») + ji fin{4i|+») 
+310 fin» 

n^leQis rcilicet tenninis minimis. 

LVff. 

Deniquepto longieadine lunae vera ip inueniendii 
cnm fit . -j-zz Pisec. 

46) 

\mg. o,ooooj«of(2i)-i'-») ;-«. 0,-00005 cof (211-») 
\mg. 0,00001 cof(2ii-*+«) -*. o, 00002 C0f(21I+») 
\mg. 0,00005 cof (21+»-») — *i. 0,00042^0^(211-2*-») 

+ »>^. 0,O0OO4C0f(21|+l'+») — *>. O,O<S03SC0f(2«-St'+») 
+ J»{. 0,0004» C0f(2l|-JI'-») 

\iitg. 0,00036 cof(«ij-3t'+»> 

ponatur $ =: Conft. 

+?I'w+8'fin» +55'fin(2i|-2») +®'fin(;2i(-i'5 +31in(2i|-jii) 

vna cum nouis termlnis 
^■«'fin [iii-i'-») + t'fin (21)-») + g'fii (jii-ai'-»)^!' fin » 
+_6' fin'(2i|-»+«) + f fin(ai|+») + 6'fn(2i|-2»+»)+m'fn(2»-«) 
+ c'fin(2i(H-»-») +i'fn (211-3»-») +n'fn(2i'+») 

+f fin(2ii+»+») +ffii(2i|-3i'+«j 

- +0' 
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+ o'(inCii)+S'!<-ii) + (|'(inC»-«) + i'CmQ^v-u) 
+ |)'fin(2i|+it>+») + t'finC»+») -l- t'finC4i'+«) 
pro reliquorum teroiinoruni , quos fsrma. differentialis 
tequirit, coefficientibus ponamus littecam L 

LVIII. 
OiRerentiatione iam per regulas praecedemes inlti- 

tuta erit : ^ zz. Praec. 

ata 

-+-cof« C^ S5'+ i^ S3'-^ «'-- ^ ®' + 
VSwj 8»<g l6»ig l6/«ig -' 

-)-C2a+€-0c'C0fCui!+»-») 

+cof(.^.) 01 53'+ -^^ ®'- :|^3'+C^ff-0m') 

■ H- ^2«+^+ l)ll'C0rC2<| + I'+») 

+cof(..+»)(^f^8B'+^®'-J^^^3'+C2e+0«'> 

+cof{.,-«)(+£^a5'--^ss'- 3^^ ®'+ c»-oO 
+cof(.,+«)(+£-»'-rl^»'-i^^®'+C2.+oO 

+ cof(„-,»-.)(+^!8'+.^'-3f^®'-^^3' 

-l-CM-aS-Oa') 
+cof(.^«+.) (+^»'+.^-^^©'-^^3' 

-t.C2«-ie+or) 
Te j -t- 



lyGoogle 



m jiDBlT^UEWTVM. 

+ cof (4^-,) (+ ^3' + C4?-0 «') 

-H cor(4'!'+«) (+ j?^ 3'+ C4e+ot') 
+cof(2i|+jv-»)(- -|^a' + C2«+ae-o 0') 

4-cof(ii(+2t,+»)(-^95' + (;„+jj+,)^^ 
-H Qof fti)-»-») (- ^^ 35'+ 2f®'+Ci(«-e-0 «') 
^-cor(ii|-3i-+») (- ^ 33/ + 2,3/ +(;a.-3e+ p) 

-}- cor(2»r-»+»)(- ^ ©'+2«®'+C2«-e+o S') 

-t- cof(4i|-3i'-») (-^JD' + 2f 3'+ C2»-3ff-0 )') 

-i- cof (..-»)(- 1^^ S' + ce- II') 
-1- cof (».+^) (- 1^ 33' + ce+ f ) 

-(- cor{4ii-3r-«) (- 1^05' + (^a-se-O l) 
-1-Cor(4,-3»+»)(- |J^<D' + C4«-3«+0 1) 
-(- cor(3t.-») (+ ^ D' + C3ff-i) i) 

-^co,3.+:)(+^f^^'K3^io.) 
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-t- cof (4,-1.+») (+ ^^ D' + (4«-*+ 1) 

,+cof(4,-..-«)(-^®'+£^3/+(4.-.e-.)i) 

-t.cof(4,-..+.)(-£^®'+^3'+(4.-2e+i)l) 
V+- cof (4,-«) (+ ^^ ®'+ (4«-i) 1) 
-h cof(4,+«) (+ j^ ^^^ (4«+i) 

+ COf^S,-^'^») (- 1^3' + (2«-4*-l) l) 

-)- cof (s,-4»+«) (- ^ 3' + («-4^+ 01) 
H- cof (^,-^''-»)^- 5^^3'+(4«-4S-i) 
+ cof (4,-4»+«) (- 1^ 3' + (4«-4e+ J) 

LIX. 

CoHeSis hinc vloribus coefficienrium aflumtorum, 
obdnebitnr loogitado lunae vt lequinir: 
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— S2728"(int> -l-iSiS^fin^il-Sfl-t-loo^fin» 

— 1081 finix' -t- 47 fin(ii)+3») — 13 fin (■»-») 

— 118 fin 3« — 24« fin(4>|-T>) — 20 fin(f+») 

— 700 finsi) -H- 41 fin(4i|+») -1- 22 fin(2»-») 
— — 3594 fin(ii|-2»)-+- 379 fin(4i|-3a/)-H 21 fin(2t/+«) 
-|- 306 fin(2i|+2f)^ 2 fin(4i|+3r)-f- 2 fin(3»-») 

— 3762 fin(ii)— b) ■+■ 1 fin(3»+«) 

— 1 15 fin (2i)+'!') — 2 fin (4»-») 

— 2 fin(4v+») 
-t- I7"fin(2i)-») — i' fin (211-4»-») 
-+- I9fin(2i|+») — I fin (2i)-4i'+») 
-+- I fin (41)-») — 1 1 fin (4i)-2i'-») 

-t- I fin (41)+») — 10 fin (4i)-2f +») 
-l- 6 fin(2i)-i'-») — 28 fin (4i)-3i'-») 
-+- 5 fin (2i)-;'+i') — 23 ^^(41-3»+») 
-4- 60 fin (2i)-2i'~») — 98 fin (^ii-^»-») 

— 194 fin (211-21'+») — 24J fin (4i)-4x'+») 
. — 6 fin(2i)+2v-») -H 2 fin (411-w-») 

— 6 fin (2i)+2i'+») -H 2 fin(4i|-w+») 
-+- 6 fin^iij-i"-») 

-+- 8 fin (21-31'+») 

LX. 
Flurimae igitur prodeunt inaeqnoHtates ab excea- 
tricitate lolis pendentes, quarum nonnullae ita fiint ma- 
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gtMe, vtfine notabili errofe omitd nequeant; CDiasnio- 
di funt imprimis, qnae ab angulis Vfvi^u et ^^vZm 
pendent. S«d in his fere idem incommodum vfu venin 
quo metliodus praeeedens premebatur, quod magnitudo 
harum inaequalitatum pe^ Theoriam non fatis accurate 
definiri queai. Cum «nim pro his terminis inuenicn- 
dis diuifores 2»-2Cq:i et 4»-4J+i fiant perquam exi- 
gui, manifeftum eft in diuidendis terminos minimos ne- 

tleaos non exigui fore momend ; praecipue cum pro 
tteris g' et f termini maiores fere fe mutuo deOrii- 
;uflent. Vnde cum ex valore $ tantum termini maio= 
res 56', <jy, ©' et 3' elTent adhibiri, perfpicuum eft fi 
eriam reliqui minores foilTent inoroduSi, ex iis infignem 
«lutationem in Valore coefficienrinm a' et J' oriuuun 
fuifle. 

LXL 

De his autem inaequalitatibus tenendum eft, eas 
per &tis notabile temporis fpatium vix immutari ; nam 
inaeqnalitates ab angulo 2i|-a„ + ,, ob quandtatem 
2«-2e + i_-o,i594 periodnm habeni annorum circi- 
ter 6 f annorum, et interuaHo 19 annorum ter tantum 
reuoluuntur: et inaequalitas ab angolo 41- 4,, + » peni. 
dens fpado 19 annorum ij periodos abfoluit. Ex quo 
eum iftae inaequaiitates per theoriam (altem propemo- 
dum fiierint definitae , eas deinceps per obferuationes 
accuratius definiri conueniet : nifi forte quis laborem in 
fe fufcipere voluerit, calculum hic adumbratum multo 
accurarius inftituendi terminorumque hic omiflbrum ra- 
donem habendij tum vero etiam valores i\ ^ ot $-i 
V V multo 
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multo maiori ftudio. quam liic feci, euolui oporteret, 
quoniam in liorum determinatione multa neglexi, quae 
in calculo undem ad nocabilem quantititem excrerccr« 
potuiflent .•. 

Lxn. 

Int^rim tamen hic notari conuenit , hac methodo 
eas tantum inaequalitaces prodire incertas, |quae ratis 
longis periodis abfoluuntur ; quae incertirado minus 
oificit, cum per obferuationes ^cilius emendari polHt: 
praecedente vero methodo etiam aliae inaequalitites mi- 
noribus periodis circumfcriptae aliquantum incertae pro- 
dierunt) qnod fane ingens erat incommodum. Vnde 
ex hac parte haec methodus pofterior priori antefe- 
renda videtur: verum fi ingentem inaequalitatum nu- 
merum fpeilemus, quibus non folum lunae longitudo 
«fficitur, fed etlam longitudo apogei, calcolus tantopere 
fit operofus, vt etiamii has formulas accuratiffime cuol- 
verem , tamen in praxi diHicillimi foret vfus. Quin 
etiam plurimae inaequalitates in motum apogei ingredi 
videntur, quarum etTeflum deinceps per alias longitudini« 
inaequaliiates itcrum deftrui oponet,ita vt fatius fiiiflct illas 
penitus omittere. 

LXin. 

Multltudo autem haram inaequalitttum, quibus tam 
<pogei, quam ipfius lunac longitudo turbatur , inde po- 
tiSmum origincm trahit, quod inaequalitates excentti- 
citatis prae eius quantitate media admodum lint notabi- 
les, atque adeo quadrantem mediae quantitatis fuperent; 
ka vt piae ea negligi minime queaot. Muiio plures ao- 

tem 
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tem adhuc inaequalicates elTeot acceflurae, G excentrici- 
tas lunae media adhuc elTet minor, quo certe cara caL. 
culi dilEcultacea infuperabiles eualiflent : hoc vero iple 
caiii methodus prior multo traQabilior redderecur, tum 
enim pleraeque ioaequalitates Ibi multo minores prodi- 
rent. Atque ob banc caufam minus expedire videtuc; 
anomaliam lunae ita conflituere, vc eius linus cam pro 
maximis quam pro minimis diHanciis luaae a terra pla- 
ne euaneicac , eciamit haec ratio nacurae tei maxims 
(lonlencaHea videatur. 

LXIV. 

Cum igirur' numems inaequalitatum iam tantopere 
increuerit, £i;:ile perfpicitur eum adhuc mulco magis 
au£tum iri , li eas inaequalicates , quae cum a parallaxi 
folis , tum ab eius inclinatlone ad eclipcicam eflem euo- 
luturus, quo labore propcerea, cum eius vfus fere nul- 
lus fliturus elTec, fuperfedebo. Interim tamen hinc tan- 
tum colligere licet, inaequalitates ab angulis ■Ui-iv'\u 
et 4>)-4v+.« ortas, minime efle coatemneodas ; quae 
cum mechodo praecedente flnt vel omiiTae vel non fatis 
accurate determinacae, flne dubio caufam in fe continent, 
quod eciam accuratiflimae tabulae per obferuacioncsemen- 
datac adhuc vlira 4' faepe a veritate aberrcnc 

LXV. 

Sufficiat igicur methodum expo&ifle, cuiuc ope in- 

aequalitaces lunae cam racione apogei , quam Jongitudi- 

nis ac latitudinis verac ex anomalia hic adhibita deter- 

mioan queant; neque propterea laborem calct|li reli- 

Vv a qua- 
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quaram hMeqoalitamm , quae vel ex folis parallaxi vel 
ex incUn^tione -orbitee lunarls ad eclipticftm oriuntur, 
fofcipio; quippe qoarum numerus, (iquidem omnes, qnae 
alicuius momenti eflent futurae, perfequi vellem, in im- 
menfum excrefceret Non (btom autem multitudo inae- 
qualilatnm hanc methodum lomni vdfitate in ptsxi priu*- 
bit, fed etiam ingentes aequationes, quas determinatioapo- 
gei, atqae enomaliae inde pendentis requirit, ita funt com- 
paratae, vtipfie iam laiis exatlam tam longitudinis quam 
anomaliae cognitionem requirant; quae res etfi initio fup- 
poni poflent, deinceps iteraia eadem operatione accura- 
tius definiendae, tamen quia correQio apogei vltra 30» 
gradus aflurgere poteft, calculus ob inaequahtatum muL 
titudinem per fe taediofiis, nimis crebro repeti debereti 
antequam de condufione certi efle poflemus. 

APPLICATIO 
FORIMULARUIVI INUENTARUIW 

*D ALIOS CALCULOS LUNARES. 
LXVl. 

Cum igitur calculus inaequalitamm motns lunae ha- 
«enus duplici modo fit inftitutus, dum priori anomalia 
vera regnlis Keplerianis conformis eft affumta, pofteriori 
vero itt conftitnta, vt eius finus tam pro maximis lunae 
a terra diftantiis qnam pro minimis prorfus euahefce- 
ret, quorum vterque vti vidirans incommodis non ca- 
ret : ita eoam infinids aliismodis lunae inaequalitates ro- 
praefeutari poterunt, quos breniter ejtpofuilTe haud ab( 
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re fiire arbitror. Nullum eniin eft dubiom, quinincer 
h<» infinicos modos quidam reperiancur, qui ipG nam- 
rae rei magis lint conlentanei, neque iis incommodis la- 
borent, quilnis vtrumque expolitum non mediocriter 
tepedricomperimusj etiamn adhuc diiBciUimum videa- 
tur, Inter hanc infinitam multicudinem modum conue- 
niemiflimum eligere. 

Lxvn. 

Poflqaam antem inueftigatioaem ab aeqoationibut 
dilTerentiO' ditierentialibus ad aequaciones (impUcitet di£- 
ferentiales produximus, etiamfi ad hoc anomalia rera v 
cuius (inus in maximis ac minimis tanae a terra dillai^ 
tiis euanelcac , ITmus vli , tamen haec conditio iam it» 
rum exui potelL Cum enim tam linus quam colinus 
iplitis V vbiqne per quandcacem f fic midtiplicatas, loco 
harum duarum variabilium f et v iam alias duas varia- 
biles in calculum introducere poterimus, quod commo- 
dilSme fiet ponendo ^cofvr:!- et }ITnv = /, vt fic 

ff~rf-i-tt et tang» = - , cmnenim vl"fi)rmularum 

f IX. exhibitaram habebimtu iltas aequadonet : 

• f Vr3 LXVm, 
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LKVni. 

Hinc autem porro erit : * = -^ ; 

* = -A(I^''^' " »^ - -i^ VA,. tam 

vero vt ante iu — ii — -^——— — '—. 
Ci-«)VCi-«) 

Deinde vero fi ftatiunius f — b Ci-l-^)i reliquasque de- 
nominationes in §$.11, 13. 13. faftas adhibeamus, ob- 
tinebimus; 



NvA, = -<rJ^l^'^ 0H«) (.+3oof.,) 
■ H-«»(i-<-)'0-*l)n-.' 

atqiM 

,=M., vf = ^2<lM)if.MKA,i ■- 
. I— r ' ' I— <• A "^" 

«c tandem : ,t, ' , ,. , , . • \ 

rfp = «Ao (I-IH- V 8) (i-r)»' 

."..; .fZJ E vV ■ LXIX. 
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LXJ2£ 

Hinc iiin omnium dif&rentialium ntiones ad i» 
habencur, eric enim 

^=:»(i-U-l-Vll)(i-')' 

iu WJ (i-tco f»)' £i i^-» 

Su ikit (i-ff)V(l-«) A> <*• 

^ = - «/(i-il-l-V il) (!-')• -I- 2." VA/ 

^= «■(i-U-f- V JJ) (i-')'-t-s ^A^-^.^VA^ 

^=- i «„(..,, fi„(^,)(iii±i(illLt4f) „r, 

-4-*»(}-t-5cof2i|)) 

^=-lfin(Mcor(^^) (3C^3 «M-^»f) eof, 

+ J«(3H-5eof2,)^ 

M eft n = i— >.— itangf' — f wngf* cofa($-T), 
vbi pro K afiiun! poteft i — } tang t *, denotante > incli- 
nadonem mediam crbitae lunaris ad eclipdcain > vt fit 
n = J tang «' — I tang f' [i tcof i (!P~r) J 
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LXX. 

Quodli iam pro r flaueretiir ifte valor iccXv, iu 
vt k eflet quantitas conftans , oriretur roodus initio tra- 
ditus inaequalitates lunae repnefentaadi, foret enim tum 
V anomalia vera Kepleri et k denetaret excentricitatem 
orbitae lunaris. Vnde patet etiam inaequalitates lunae 
per methodum primam eruta^ ex liis fermuliti inueniri 
pofle, neque ad hoc aequationibus iecundi gradus eHe 
opus. Reduceretur autem hoc cafa indoles dilferentio- 
di^erentialium ad inuentionem quantitatis / , quem in & 
nem pro/ aSumi deberet feries quaedam flnuum angu- 
lorom i|, », « et If-x formatorum cum indefinitis coef 
ficiericll]U9 , quQS deinceps determinare liEexet: hoc aa> 
tem modo Xoiudo primum cradita eflet proditura. 

LXXt 

Cum fit t ^ * (>+i) et J^A = wVi', ot A = 

-^fvAf. fiat '£ = -.^j =-.i. (.-if + 411), 

vnde patet fi eiusmodi anomaiia v introducatur , vc fit 
t = jfmii, fiue j fit quantitas conftans fiue variabilis, 
mm hanc anomaliam cam in manimis quam minimis di- 
ttantiis finum euanefeencem efle hibtturam. Ac fi pro.f 
quantitas vel conftans vel ex angulis ^cognitis compofiti 
afiiunamr , tum inde coefiioientes afiumti ac praecerea 
valor liccerae r decerminabimr. Sin aucem pro f eius- 
modi quanticas' incognita aflumacur, vr fit praeterear^ 
}cofv, cum (olucio ance expofica refulcabiL 

. Lxxn. 
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LXXII. 

Semper antem vfus aftronomiclis exigit, vt «nomglit 
vera qaaedam angulo v cpneenia iotrDducitur i^ id quq4 
infinitis modis fieri poteit. Quo autem quantitas r va- 
riabilitatem diftantiarum Innae <a terra accuratius expri- 
ma^ ;t valpr iplius | quam minimas mutatlooes ifibeati 
oecefle ell, vt quantitas r huiusmodi contlneat terniioum 
i co^v, vbi i excencricitatem delignet, qui fit quafi eius 
pars praecipua ; hocque etiam locum habet, fi pro r lu- 
matur qeo(v, denotante ; quantitatem vgriabilem, quip^ 
pe cuius pars potior eifcentricitatem k praeb^re debet, 
Verum praeierea qua^titas r alios termlnos cpntinere 
poteft, qui ab angulo v vel pendeant vel non pendeanti 
jta poni pollet : r s:,* cof f< -(- A cof ai :-+- Bf of^ij, -^ Q 
eof (itrv) «tc. quo valore afliiinto linerae quoque / , J 
pum reliqais fuos vtiores dcbito$ obfinersnt, - ,. 

LXXIII, ,,...... i. 

Hoc modo iHud incommodum euitari poteft, quo 
methodum in .boc additamento traditam labocare vidj. 
mus, fi excentriciias orbitae lunaris eflet nimis parua, 
vel adeo euaoefcens; tum enin). dillantiae niaximae et 
minimae non amplius ab anomalia pcnderent, fed potius 
ai) angulo •!, aique impriniis quidem a cofinu dtfpli ail' 
gnli i>|. Cafu ergo qw «xcentricita» plane euanelcit, 
pro variabili r, euius loco vtique noua variabills intro 
daci debet, non cbniieniet anOmallam v iiltroducere, fed 
praeftatilt aflUirii terittn eoliriuiioi ;«t foiit. «ngulis »1, f 
•-' X X et 
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et $-ir conftanteni, guorum coefficientes etfi fiint conlUn- 
tes,tamenquia terminorum nunierus in infinitum excurrit, 
Vicem novae variabilis fiiftinebunt. Tum autem valdr ipfi- 
«s / ex fimili ferie finuum eorundem angulorum conftabit, 

LXXIV. 

Quodfi efgo rem generatim pro quacunque excen- 
tricitate expedire velimus, poterimus ad hos terminos> 
qui ex hypothefi excentricicads euanefcends prodeunt, 
adhuc adiungere terminos ex anomalia v fi)rmacos. Ica 
negleSis tam inaequalitatibus parallaSids, quam iis quae 
tum ab excentricicate orbitae Iblafis, tum ab inclinadone 
orbicae lunaris ad eclipticam pendent, poni conoeniet: 

f — fcofv-l- Acofai|-l-Bcof(2i|-i')-I-CcofCji)+») 
-t- D cof 41)' •+■ E cof C4i|-e) eta 

/ —Ut fin« -h afin 4n + 93 fin Csi-») -)- 68^(11+») 
-I- 33 fin 41 -I- S fin C^l-») etc 

J = .. cof» H- .. cof ai| 4- .. corCsi)-») ■+■ .. cof C211+») 
+ .. cof 41 -h •. cofC^i!-») eto. 

Atque fi hoc modo omnes angulorum m et i> cbmbinatio- 
nes adhibeancur, hique valores in aequationibus fupra 
dads fubftituancur, primo inde elicietur ratio Jv : <fti, ac 
deinceps coefHcientes determinationes fuas nancifcencur. 

LXXV. 

Manebunt •utem coeificientes vnius feriei velufl 
ipfips r infieteiminM, prppierea quod ipfii feries haec 
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•b wbitrio noftro pendet, dum pro r vel folum primum 
cerminum k cof v, vel quotquot lubuerit, aflumere po- 
tailTemus. Hinc autem id commodi confequemur , vc 
iltos coef&cientes ad fcopum quam conuenieDtifiime de- 
finire valeamus: fcilicec eos ita definiri conueniet, vt 
primo nullius reliquorum coefficiendum determinatio lu* 
brica et incerta euadat , vti in vtraque methodo expofiti 
vfu venit : deinde vero vc nuUi coeificientes fiant nimis 
magni praeter neceffitatem, ita vt eorum effeaus pet 
•lios cerminos itetum delfaui necefle fit. Fateri quidem 
cogor calculum hoc modo infticuendum admodum fii- 
curum efle prolixum, verum fortalTe in ipfa operatione 
non concemnenda le oflerent compendia ; vnde confido 
banc Ipeculadonem, etiamfi mihi ipfi eam fufcipere 
non vacet, vfu non efle carituram. 
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